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AEROJET-GENERAL NUCLEONICS 


San Ramon, California 


GIGI was developed by Aerojet-General Nucle- 
onics to speed Polaris inspection and increase 
RAT.1 Gwe 
ileal reliability. It slashed in half the time required for 
solid grain inspection. 
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Engineers, scientists—investigate outstanding opportunities at Aerojet 





IAVAMINY SGT 


MOH AG « 


AuUBZAISS ayy 


Ra} 
= 


= 


electronic and cybernetics 


engineers in a unique role 


The engineers and scientists of Aerospace Corporation are in the fore- 
front of a rapidly advancing state-of-the-art in sensing and information 
systems. Their unique role: a critical civilian link uniting government 
and the scientific-industrial team responsible for development of space 
systems and advanced ballistic missiles. In this mission Aerospace 
Corporation provides advanced systems analysis and planning, theoreti- 
cal and experimental research, initial systems engineering, initial tech- 
nical direction and general technical supervision. Specific areas of interest 
include inertial and radio guidance, automatic control, communications, 
instrumentation, space- and ground-based computing, telemetering, 
tracking, auxiliary power, infrared, television, optics, and photography. 
Immediate assignments exist for those highly skilled in these specialties 
and who are knowledgeable in inter-disciplinary problem solving. 
Men with advanced degrees are urged to contact Mr. Herndon, Aero- 
space Corporation, Room 101, P.O. Box 95081, Los Angeles 45, Calif. 


Organized in the public interest and dedicated to providing objective leadership 
in the advancement and application of space science and 
technology for the United States Government. 


AEROSPACE CORPORATION 


All qualified applicants will receive consideration for employment without regard to race or or national origin. 
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ACTION! 


Major advances, coming in increasingly rapid succession from 
the leaders of the solid rocket propulsion industry, give 
dramatic evidence of the quickening pace of this nation’s 
big booster effort. 


The next major achievement will be the firing soon of a giant 
operational prototype solid rocket of approximately one-half- 
million-pounds thrust at UTC’s Development Center. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 
P. 0. Box 358 » Sunnyvale, California 
Capability backed by four decades 
of propulsion experience 











AEROSPACE CALENDAR 


Noy. 6-8—Special Technical Conference on 
Non-Linear Magnetics, IRE, Statler Hil- 
ton Hotel, Los Angeles, Calif. 
Nov. 6-8—Annual Convention, American 
Documentation Institute, Somerset Hotel, 
Boston, Mass. 
Nov. 6-8—Briefing Session: Military Preser- 
vation & Packaging, Ambassador Hotel, 
Los Angeles, Calif. Model GFD-3 Model 
Nov. 6-9-1961 Conference and AtomFair, Subcarrier Discriminae Nich: Freee Seeriminator 
Atomic Industrial Forum and American 
Nuclear Society, Conrad Hilton Hotel, Modular Accessoriess 
Chicago, Il. 
Nov. 7-9—Seventh Conference, Radio Inter- 
ference Reduction and Electronic Com , wi 
patibility, Armour Research Foundation, | . » 
Illinois Institute of Technology, Chicago 
Nov. 8-11—62nd Meeting, Acoustical So- | 
ciety of America, Cincinnati, Ohio. : Model Model de 
Nov. 9-10—Fifth Annual Display, Aerospace GFD-3/TASL GFD-3/TSL GFD-3/TU/LSM GFD-3/TUA 
Electrical Society of San Diego, Balboa 
Park, San Diego, Calif. 
Nov. 9-10—l1th National Conference, Air 
craft and Missiles Division, American 


Society for Quality Control, Ambassador | 4 9 m4 * rs 
Hotel, Los Angels, Cali é worlds best Discriminators 
Nov. 13-14—Electrically Exploded Wirc —— 
Conference, Kenmore Hotel, Boston, 
Mass. Sponsor: Thermal Radiation Lab ...and our customers have proved it! 
oratory, Geophysics Research Directorate, 
\F Cambridge Research Laboratories 
Nov. 13-16—Conference on Magnetism and cA tad eas nee t F 
Magnetic Materials, Institute of Radio © Super reliability - MTBF in excess of 5000 hours 
Engineers, Hotel Westward Ho, Phoenix 
Nov. 14—Symposium on Electronic Systems e Widest frequency range — subcarriers to 1 m« 
Reliability, IRE, Kansas City, Mo e Maximum adaptability — widest variety of modular accessories. 
(Continued on page 6) @ All solid-state — individual power supplies 
e YET — priced below many models with inferior performance! 
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CHEMICAL COMPANY 


... LEADERS IN PENTABORANE AND BORON FUELS 


MUSKOGEE 
Oklahoma, U.S.A. 


..« here’s the only large-scale facility for low cost production 
of borane high-energy fuels 


At this modern $35-million government-owned plant, Callery Chemical Com- 
pany is carrying out a current Air Force contract to produce 300,000 pounds of 
Pentaborane. Tonnage shipments of Pentaborane on a regular basis by Callery 
show the feasibility of producing and handling this energetic fuel in volume. 
Callery engineers have worked out the handling and safety techniques re- 
quired for Pentaborane, just as other highly-active materials have been tamed 
since the Space Age began in earnest. 
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Oxidizer 


OF2 466 
F2 436 
NF3 412 
H202 | 405 
N204 391 
CIO3F 390 
CIF3 368 








Take a look at the performance advantages of Pentaborane. The table shows 
the vacuum specific impulses for some typical space-storable systems with 
Pentaborane as the fuel. The data are part of a new booklet, “Propellant Per- 
formance Data.” Ask for it on your letterhead. Callery’s complete technical 
brochure on Pentaborane is newly revised, too—get your copy by calling 
or writing: 


Callery Chemical Company, Defense Products Department 
Headquarters: Callery, Pennsylvania « Telephone: Evans City (Pa.) 3510 
West Coast: 15537 Lanark Street, Van Nuys, California « Telephone: STate 1-5761 
Washington, D.C.: 709 duPont Circle Building « Telephone: ADams 4-4200 
Dayton, Ohio: Suite 12, 2600 Far Hills Avenue « Telephone:AXminster 8-1242 
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(Continued from page 5) 


Nov. 14-16—Northeast Electronics Research 
and Engineering Meeting, Institute of 
Radio Engineers, Commonwealth Armory 
and Somerset Hotel, Boston, Mass. 

Nov. 15-17—19th Annual Aerospace Electri- 
cal Society Display, Pan Pacific Auditor- 
ium, Los Angeles, Calif. 

Nov. 19-22—Symposium on Biomedical As- 
pects of the Space Sciences, University 
of California at Los Angeles, Los Angeles, 
Calif. Sponsors: Brain Research Insti- 
tute, UCLA; Air Force Office of Scien- 
tific Research. 

Nov. 19-24—Medical and Biological Prob- 
lems in Space Flight Conference, Nassau, 
Bahamas. 

Nov. 27-Dec. 1—Army-Industry Aviation 
Logistics Symposium, Congress Hotel, St. 
Louis, Mo. 

Nov. 28-30—38th Meeting, Aviation Distrib- 
utors and Manufacturers Assn., Jung Ho- 
tel, New Orleans, La. 

Nov. 30-Dec. 1—12th National Conference, 
Institute of Radio Engineers’ Professional 
Group on Vehicular Communications, 
Radison Hotel, Minneapolis, Minn. 

Dec. 4-5—Beryllium Metallurgy Confer- 
ence, New York University’s Washing- 
ton Square Center, New York, N. Y. 

Dec. 5—11th Annual Meeting, National Air 
Taxi Conference, Statler-Hilton Hotel, 
Washington, D. C 

Dec. 5-7—Annual Convention, National Avi- 
ation Trades Assn., Statler Hilton Hotel, 
Washington, D. C. 

Dec. 12-14—Eastern Joint Computer Con- 
ference, Sheraton Park Hotel, Washing- 
ton, DD. ©. 

Dec. 18—25th Wright Brothers Lecture, 
Natural History Bldg., Smithsonian In- 
stitution, Washington, D. C. 

Jan. 9-11—Eighth National Symposium on 
Reliability and Quality Control, Statler 
Hilton Hotel, Washington, D. C. 

Jan. 15-17—Symposium on Optical Charac- 
ter Recognition, Department of the Inte- 
rior Auditorium, Washington, D. C. 
Sponsored by Information Systems 
Branch/Office of Naval Research and Re- 
search Information Center/ National Bu- 
reau of Standards. 

Jan. 22-24—30th Annual Meeting, Insti- 
tute of the Aerospace Sciences, Hotel As- 
tor, New York, N. Y. Honors Night 
Dinner, Jan. 30. 

Jan. 23-26—Third Annual Solid Propellant 
Rocket Conference, American Rocket 
Society, Baylor University, Waco, Tex. 

Jan. 24-26—Second Symposium on Thermo- 
physical Properties, Princeton, N. J. Spon- 
sor: Heat Transfer Division, American 
Society of Mechanical Engineers. 

Feb. 7-9—Third Winter Convention on 
Military Electronics, IRE, Ambassador 
Hotel, Los Angeles. 

Feb. 14-16—International Solid-State Cir- 
cuits Conference, Institute of Radio En- 
gineers, Sheraton Hotel and University of 
Pennsylvania, Philadelphia, Pa. 

Mar. 14-16—Electric Propulsior. Conference, 
American Rocket Society, U. S. Naval 
Postgraduate School, Monterey, Calif. 

Mar. 26-29—International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 
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A PREDICTION 


“The next technological advance in gyro design will be 
characterized by the introduction of the ROTATING 
CASE mode of operation for extended accuracy and 


precision.” 


Bell Aerosystems Company 


Small 

Light Weight 
Ultra Precise 
Available Now 


... pioneered and successfully used by Bell since 1904 


the spin axis. ‘iis re- 


presently used in the Air Force High Performance 
Pure Inertial Navigation System (HIPERNAS), 
the Army Airborne Target Locator Program, and 
as an absolute self-contained attitude and north 
seeking reference. 


The Brig II Gyro is a two-degree-of-freedom 
floated instrument. The gyro housing is rotated 


avout an axis parallel to 
sults in an averaging of all the torques associated 
with floatation, suspension, and unbalances in 
two axes. Hence, many errors normally present 
in standard gyros are eliminated. The only re- 
maining torque sources (axial unbalance and 
anisoelasticity) are minimized by unique design. 
Brig II Gyro performance has no equal. 


FOR FURTHER INFORMATION ABOUT BELL INERTIAL GUIDANCE SYSTEMS AND COMPONENTS 


AVIONICS DIVISION AW 
AEROSYSTEMS company ¢ Buffalo 5, New York 


BEL! 
F] DIVISION OF BELL AEROSPACE CORPORATION 


A textron] COMPANY 
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RANGE TRACKING 





RADAR BOMB SCORING 


more than 715 years of 


— 
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THERE’S NO SUBSTITUTE FOR EXPERIENCE 


Orbital Satellite Tracking — Discoverer, Midas, Mercury — Over three years of proven field 
experience in all aspects of satellite tracking. 


Down-Range Tracking — Reeves equipment, installed in the early days of Canaveral and 
White Sands, is still functioning with proven accuracy after nine years of continuous use. 


Radar Bomb Scoring — Fifteen years of proven experience in the design, installation, and 
servicing of complex radar equipment for the scoring of simulated bombing runs. 


Whatever your radar requirements may be, Reeves has technical, production, and field- 
proven experience to meet your requirements. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America « Roosevelt Field, Garden City, New York 


Qualified engineers seeking rewarding opportunities in 
these advanced fields are invited to get in touch with us 





Here in the B-58, 7075-16 Hi-Loks are used to 
assemble the wing tips. These Hi-Loks have counter- 
sunk heads manufactured to extremely close toler- 
ances, thus eliminating additional operations such 
as head shaving...in other areas of the wing and 
fuselage, Hi-Loks made of alloy steel, 431 stainless 
steel and titanium are used for strength, tempera- 
ture resistance and weight saving reasons. 


PROVIDES CONSISTENT PRELOAD 
IN ALL GRIP CONDITIONS... 


The wrenching device on the self-locking 
Hi-Lok collar shears off at the pre-estab- 
lished design torque level. Torque inspec- 
tion after installation is not required. 


we WRENCHING 
pice 


BEFORE DRIVING AFTER DRIVING 


Contact your Engineering Standards 
Group, VSMF Microfilm Catalog File, or 
write to us directly for additional infor- 
mation on Hi-Loks. 


The Air Force’s Mach 2 B-58, produced by the Convair Division of 
General Dynamics, packs maximum mission performance and flexi- 
bility into a minimum weight and space structure. The Hi-Lok Fastener 
is highly suitable to this advanced structural design and is used in a 
variety of conditions. 


Used primarily in shear applications, the Hi-Lok provides a prede- 
termined clamp-up or ultimate tensile value which is highly consistent 
with all other Hi-Loks in the same joint. Unlike a swaged type fastener, 
the Hi-Lok retains the same consistent tensile value in all grip condi- 
tions, minimum through maximum. 


For open structural areas, Hi-Loks can be installed quietly by one man 
at rates up to 45 per minute using automatic installation tooling. In 
corrugated areas, Hi-Loks can be used without risk of damage to the 
adjacent structure because Hi-Lok tooling engages the fastener away 
from the bearing face. Where return flanges restrict access, the Hi-Lok 
offset, 90° and extended tooling provide the necessary reach. 
Hi-Lok tooling is simple and inexpensive. It is comprised of adaptor 
tools fitted to standard, multi-purpose air drivers which may be found 
in any shop. 


TRADE MARK REGISTERED, U. S. PATENTS ‘6 d, 2,027 2 THER > ATENTS GRANTED AND PENDING 


CORPORATION 


2600 WEST 247TH STREET * TORRANCE * CALIFORNIA 








ASSIGNMENT: 


Keep a raging 
rocket blast 
from destroying 
the case that holds it 





How U.S. Rubber makes a 
missile fly further by putting 
a little salt on its taal 


On the inside is the solid fuel. On the outside 
is the rocket motor case. And everything in- 
between is a problem. 

Because the burning fuel goes as high as 
6000° F, and the case itself can’t take much 
more than 300° F, you’ve got to insulate one 
from the other. 


A-Combustion 8-Transpirational Cooling Film 
c-Char Formation 0-Virgin Insulator E-Rocket Case 
Char alone reduces temperature approximately 2500°! 


Yet weight and size are critically important, 
too. You want to use as little insulation as 
you possibly can. The less insulator weight, 
the further the missile will go, or the more pay- 
load it will carry. And the thinner the insulator, 
the more fuel you can pack in. Which again 
means more distance or payload. 


The best insulator yet found is rubber. The 
rocket heat attacks the rubber to form a layer 
of char or ash that has a high insulating value. 
As this char is carried away by the rocket 
blast, new char is continuously being formed 
from the remaining rubber. Ideally, the entire 
insulator is used up at exactly the moment 
the fuel burns out. 


There are ashes... and ashes 

U.S. Rubber scientists have developed an 
insulator system that is at least twice as effi- 
cient as that previously used. It will enable 
solid fuel missiles to cut insulator thickness in 
half. To fly further. To carry more. It should 
even allow the use of still hotter fuels, if 
required. 

The secret? Salt. 

Drawing upon its unequalled experience in 
the development of chemical “‘blowing’’ agents 
for rubber and plastics, US has incorporated 
special chemical salts in its insulator compound 
to produce a simple, yet highly rewarding effect. 


As the virgin insulator compound is attacked 
by the heat of the motor, it is automatically 
transformed into an open, sponge-like consis- 
tency just before it turns to char. The result 
is a “structured” char or ash with much su- 
perior insulating properties. 


And that’s not all. As gas is formed during 
this continuous, automatic “‘blowing”’ process, 
it passes through the layer of char to form an 
additional cooling film between the burning 
fuel and the char itself. Thus, with the creative 
application of experience and a known principle, 
U.S. Rubber has been able to double the ef- 


fectiveness of rocket motor insulators. 


Even at this writing, still further creative 
approaches to this whole general problem of 
“sacrificial” insulations are being explored, 
promising still further achievements in the days 
ahead. With one of industry’s most advanced 
research and development organizations. . . 
with broad investigative and productive facili- 
ties in chemistry, rubber, textiles, and plastics, 
U.S. Rubber has had long experience in sup- 
plying America’s defense establishment. 


For information on any U.S. Rubber product, write 
Product Information Center or call CIrcle 7-5000. 


US United States Rubber 
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NEW 
VAPOR 
DETECTOR 


Warns instantly 
of toxic or explosive 
vapor danger 


If you are concerned with missiles or missile fuel handling, 
consider these features of General Electric’s Automatic 
Vapor Detector safety device: 
IT IS EXTREMELY SENSITIVE. As minute an amount as one half 
part per million of a toxic or explosive vapor can be 
detected. 
IT 1S HIGHLY FLEXIBLE. Detector can be easily modified to 
detect any one of 15 vapors, including hydrocarbons and 
halogens, and the list is growing. Many areas can be 
monitored simultaneously. 
WARNING IS ALMOST INSTANTANEOUS. The sampling rate of 
G.E.’s Vapor Detector is approximately five times a second. 
EQUIPMENT IS SIMPLE. Only a pump, sampling unit and 
alarm unit are required. All functions are fully automatic. 
This vapor detector has already been selected by the 
Navy for a shipborne application, and can be tailored for 
any application where missiles or missile fuels are handled, 
stored or tested. 
Here is another example of LMED leadership in aero/ 
space electronics. 150-01 


GENERAL @ ELECTRIC 


Light Military Electronics Department 
Utica, New York 





Design it... Build it... 
Prove it...night and day, 
wet or dry 





A New Condec Facility for Special-Purpose Vehicles 


In full operation is a major addition to the 
nation’s productive capacity for special-purpose 
vehicles. At Schenectady, Condec is assembling 
massive aircraft tractors in its 117,000-square- 
foot plant. Soon a variety of fuel and water serv- 
icing vehicles will roll down the quarter-mile 
assembly line. No columns hamper production; 
extra-duty cranes above 30-foot colina speed 
materials handling; rail cars are loaded inside at 
floor-level. It’s a plant designed for efficiency. 


On the 157-acre site, a fully-illuminated prov- 
ing ground, including a mile-long test track, per- 
mits Condec engineers to torture designs until th 
last “bug’”’ is shaken out. 

If you’re concerned with purchasing vehicles 
in quantity for any purpose, Condec can effi 
ciently design and /or build them for you. Contact 
Mr. Jerome Davis, Vice President, Consolidated 
Diesel Electric Corporation, Stamford, Conn 
Telephone DAvis 5-2261. 


AIRCRAFT EQUIPMENT DIVISION 


CONSOLIDATED DIESEL ELECTRIC CORPORATION 


880 CANAL ST., STAMFORD, CONN. 


an example is the all-weather 
multi-purpose servicing unit 
above. Tows aircraft and pro- 
vides AC/DC power for ground 
maintenance and starting. One 
of thousands in service through- 
out the world. 





APRIL 15, 1928 MT. DIABLO, CALIFORNIA 


Yesterday — Charles Lindbergh touched 
the button that lit a brilliant beam from the 
Standard Oil beacon on Mt. Diablo. Reported 
by pilots as far as 150 miles away, it opened up 
a new era of safer night flying. 

This ten-million candlepower beacon was one 
of six erected throughout the West by Standard 
to further the development of aviation. It 
marked another step in a pioneering effort 
that began in 1917 when Standard developed 
the first successful aviation gasoline in the U.S. 


Today — Whether you operate a fleet of 
jets or a private plane, Standard Oil research 
is working for you . .. bringing safer, more 
economical performance. For example, 
Standard’s new underground fueling systems 
at western air terminals lead the way in safe, 
efficient fueling. Other research promises 
new aviation “firsts.” 

From beacons to fuel storage, jennies to jets 
— in the development of aviation products 


and services, STANDARD IS FIRST! 


STANDARD OIL COMPANY OF CALIFORNIA 


14 


Chevron Airport 
Dealers take better 
care of your plane 
—at over 300 of 
the West’s leading 
airports. 
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EDITORIAL 





Strategy of Terror 


It appears that the conflict over the status of West 
Berlin has now become a massive battle of will power 
in which the Soviet Union hopes to scare the Western 
powers into a humiliating withdrawal by a strategy of 
terror. It is apparently the Soviets’ hope that by brand 
ishing their nuclear power they can create the impres 
sion among Western nations that anything, including 
a Berlin withdrawal, would be preferable to full scalc 
nuclear war. Nikita Khrushchev’s advance announcc 
ment of Sovict intentions to detonate a 50-megaton bomb 
and his flat claim that the Soviets now possess a “giga 
ton’ (100 megaton) bomb are clearly part of this strateg, 
of terror aimed at impressing the rest of the world with 
the horrors the Soviets are capable of inflicting on those 
who oppose their will. Both the wide variety and the 
speed of the current Soviet nuclear weapons tests com 
bined with the number of recent missile test shots 
into the Pacific indicate that the Soviets are engaged 
in a massive and accelerated effort to improve their 
nuclear weapons strength. 

Although the ICBM defense claim of Marshal Rodion 
Malinovsky, Sovict defense chief, has been widely pub 
licized in daily newspapers, there were many aspects of 
his speech indicating the size and scope of the acccl 
erated Soviet defense program that were not. For this 
reason we are devoting a majo1 portion of this space to 
a dispatch from Ernest Conine, McGraw-Hill World 
News correspondent in Moscow, covering these portion 
of Marshal Malinovsky’s speech. 

The main points made by the Defense Minister in 
cluded 
¢ In today’s world any armed conflict mevitably wi 
become a total rocket nuclear war if it involves “attack 
on a nuclear power.” ‘The Soviet Union, Malinovsky 
said, admittedly would suffer grave injury in such a wat 
but is less vulnerable than Capitalist countries becaus« 
Russia is great and vast. “We are confident,” he said, 
“that if Imperialists start a war with us the Socialist 
camp will win and Capitalism will be destroved fot 
ever. 

e In light of the build-up of U. S. military strength, the 
Soviet Union has been forced to suspend demobilization 
and to increase military spending. Concrete measures 
have been taken to bring the armed forces to combat 
readiness. Although claiming that Soviet conventional 
arms are stronger than ever, Malinovsky made clear that 
the emphasis is on nuclear weapons delivered by rockets 
The Soviet defense chief also indicated that “wide intro 
duction of nuclear arms” began long before the present 
Berlin crisis. A new kind of armed force has been 
created, Malinovsky said—strategic rocket nuclear troops 
which are in constant readiness. They are capable of 
inflicting a crushing defeat upon an aggressor. He 
warned that these forces already are equipped with weap 
ons totaling many megatons capacity, so if necessary 
thev can deliver more destructive force than was assumed 
in a study by the Joint Congressional Committee on 
Atomic Energy. He referred to conclusions that 263 
thermonuclear weapons averaging five megatons each 
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ple, devastate 71 large 
tives, as well as spread 
S. territory. 
armaments during 
ve have . . . a great 
He said that in 
xckets have achieved 
itercontinental rock- 
t or good results. He 
over great distances 
Congress will be in 
it present in our mili- 
divisions. They 
can shoot to any area of vithout mistake.” 
¢ Land army is equipped \ tactical nuclear rockets 
with ranges “from several t hundreds of kilome 
ters, and can be launche short notice. He de 
erable and capable 
of application of 


would kill up to 53 millio 


cities and 132 major militar 
radiation over more than half the [ 
¢“Volume of production 

recent vears has increased 

surplus of different type 

tests, 90°, of the medium 
excellent or good results 

ets launched have achieved 

said that rockets are more te 
than short ones. “Delegat 
terested to know,” he sax 
tary rocket units are about 


scribed land forces as hig 


of dec} 
nuclear arms by the enen 

¢ Strong airdrop capability shown, said Malinovsky, 
bv the fact that in mane vir military transports 
ratroops’ not count 
freight. He pointed 
to the additional avai ft by the civil avia 
tion fleet 

¢ Special attention ha 
anti-rocket defenses. W 
average of 400-600 shots 


ane, me or two ant 


) penetrations “in tion 


alone have dropped ove 
ing transport of other 


to anti-aircraft and 
World War II an 
| to down an enem\ 
kets now can down 
it altitudes twice as 
inti-aircraft guns, he 


it great 


Soviet defense chief 
probl« xckets or missiles in 
cessfully solve le didn’t elaborate. Mali- 

novskyv said there are subdivisions in the 

anti-alr ft force 

¢ Piston-cngine planes orce have been “com- 

pletely replaced by up-t t aircraft including su 

iboard aircraft have 
laimea that rocket-carry- 
nuclear rockets against 

“an aggressor from remot tances” are being “more 

widely introduced 1 ted that such rockets 

would be launched with« tering the defense zone of 
enemy anti-aircraft Ih increases battle possi 
bilities of our air power, mented Malinovsky. 

e Submarines are key elem f the fleet, and the basis 

of a submarine flect is nucl lips armed with powerful 

rocket nuclear arms, he Rocket-armed seaplanes 
can be used in conjuncti th submarines. 
Malinovskv recalled a statement that 

Soviet submarines can fire ballistic or target-seeking 

rockets. “Our rocket-arme ibs have learned to slip 

under the Arctic ice and take precise positions for 
launching of rockets,” he said. “This is very important 
for reliable destruction of ects on land and water.” 

However, he stopped short laiming that thev launch 

from a submerged positior 


personic long-range bom 
been replaced bv rockets 
ing aircraft capable of 


Khrushchev 
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APPARATUS DIVISION 
PLANTS IN DALLAS 


AND HOUSTON, TEXAS 


ADAR CAPABILITY... 


For systems requirements, Texas Instruments 
now offers major advancements in microwave 
techniques resulting from 15 years’ experience 
in the development and production of radar 
equipment. Significant technological advance- 
ments include receiver front-end improvement 
through the following... 

1. Broadband parametric amplifiers — typical 
improvement in radar system noise figures pos- 
sible with these devices ranges from 4 to 6 db. 
For comparable range improvement, using con- 
ventional techniques, it would be necessary to 
double antenna size or quadruple transmitter 
power. 

2. Pre-selector filters—screen out interference 
from other radars. 

3. Solid-state microwave sources— used as 
local oscillators or parametric amplifier pump 
sources...these devices are crystal-controlled 
for high stability and can be used in any 
application requiring a stable, reliable signal 
source. 

Examples of TI radar systems operational 
today include the following... 

4. Surveillance sensors for the U. S. Army 
Signal Corps AN/USD-5 combat drone, pro- 
duced by Fairchild. 

5. AN/APQ-86 reconnaissance radar in the 
U. S. Army Signal Corps L-23 aircraft. 


i 


6. AN/APS-80 radar and APA-125A indicator 
in U. S. Navy P3V ASW patrol aircraft. 

. Engagement displays for Nike-Zeus — the 
U. S. Army’s anti-ICBM defense system, pro- 
duced by Western Electric Company. 


SU Qpat gents 


8. ASR-4 radar for Federal Aviation Agency 
controls airport traffic in congested areas. Dis- 
play console gives clear indication of moving 
targets. 

9. ASR-4 equipment cabinets typify system’s 
design —all components uncover for easy 
servicing. 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
P.O.BOX6015 DALLAS 22, TEXAS 
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In the Front Office 


Douglas Aircraft Co., Inc., Santa Monica, 
Calif., has appointed the following divi- 
sional vice presidents: Aircraft Division— 
W. L. Whittier, deputy general manager; 
J. O. Moxness, commercial sales; Leo J. 
Devlin, engineering and product develop- 
ment. Missile & Space Systems Division— 
R. L. Johnson, product development. Tulsa 
Division—J. R. Allen, general manager. 

Charles D. Manhart, vice president of 
the Martin Co., has been appointed head 
of the newly established Martin Electronic 
Systems and Products Division, Balti 
more, Md 

Richard M. Mock, a director of Astrodata, 
Inc., Anaheim, Calif. Mr. Mock is a direc 
tor and member of the executive commit 
tee of Lear, Inc. 

Boone T. Guyton, vice president, United 
Manufacturing Co. Division, UMC Elec- 
tronics Co., Hamden, Conn 

Leigh A. Brite, vice president in charge 
of the Technical Products Division, Pack 
ard Bell Electronics, Los Angeles 

James F. Healey, vice president, Aero 
nautical Division of Minneapolis-Honey 
well Regulator Co. Mr. Healey continues as 
general manager of the division’s St. Peters 
burg, Fla., plant 

H. G. Conway and R. E. Harvey, joint 
managing directors of Short Brothers & 
Harland, Ltd., Belfast, Ireland. 

John F. Jacobs, assistant vice president 
technical operations, the Mitre Corp., Bed 
ford, Mass 

Brig. Gen. Walter F:. Amold, chief of 
staff, Tactical Air Command, Langley AFB, 
Va. Lt. Gen. G. A. Blake, commander, Con 
tinental Air Command, Robins AFB, Ga 
Lt. Gen. W. H. Blanchard, the inspector 
general, USAF. Maj. Gen. W. M. Momyer, 
director of operational requirements DCS 
Operations, USAF 


Honors and Elections 


Martin M. Decker, president of Decker 
Corp., has been elected president of th 
National Aeronautic Assn., succeeding Jac 
queline Cochran, now board chairman of 
NAA. Roger Feming of the Allison Divi 
sion of General Motors succeeds Mr 
Decker as senior vice president 


Changes 

Richard T. Baseller, assistant engineering 
manager, Pratt & Whitney Aircraft Divi 
sion of United Aircraft Corp., East Hart 
ford, Conn. Also: Walter Doll, chief engi 
neer-advanced power systems; Donald J. 
Jordan, chief engineer-advanced powerplants 

General Dynamics/ Astronautics, San 
Diego, Calif., has appointed the following 
executives to the Advanced Product Plan 
ning Department: John J. Crowley, William 
K. Brehm, Bruce McKay and Thomas W. 
Wills. 

Dr. Yardley Beers, chief, Millimeter-Wave 
Research Section, Radio Standards Labora 
tory, Boulder Laboratories, National Bureau 
of Standards, U. S. Department of Com 


merce. 





INDUSTRY OBSERVER 


evaluation of the five 
Business and economic 
| NASA may award the 


Space Task Group expects to complete techn 
Apollo spacecraft bids this week at Langley Field, \ 
evaluations will be completed early next month 
contract in late November or early December. 


© Two Lockheed U-2 aircraft have been assigned to the Atlantic Missile 
Range to obtain infrared baseline data during launch of all missiles. The 
aircraft, equipped with infrared sensors, were scheduled to monitor first 
launch of the Saturn booster. 


P Recovery of large boosters using generation of lift on a circular cylinder 
is being studied by the National Aeronautics Space Administration. 
Sizable lift can be obtained with a small, convent | flap or a jet flap on 
a rocket aligned with the thrust axis perpend to the relative wind. 
The entire rocket acts as a lifting surface with ispect ratio. 


>» U.S. engineers analyzing photos of the latest Soviet Mil flying crane (AW 
Oct. 9, p. 25) believe the landing gear is new, lighter and better than the 
earlier system. Purpose of light truss work extending from the cockpit to 
each front gear is unclear but one theory is that it serves as a hydraulic 
balancing device. Rotor hub design appears to be the same as on the Mi-6 
helicopter, but the Mi-6 apparently has followed U.S. practice in shifting to 
untapered blades to simplify production. Crane’s blades may have been a set 
of earlier, tapered Mi-6 blades with a section added for length. 


megawatts and thrust 
if the joint Atomic 
n Office. This system 


> High-power reactors, with outputs up to 

levels over 1 million lb., are in the long-rang 
Energy Commission-NASA Space Nuclear Pr 
would be used as a booster stage for planetary fl 


> All electrical propulsion work in NASA is being shifted to Lewis Research 
Center, consolidating work formerly done at ind Marshall Space 
Flight Center. Dr. Ernst Stuhlinger, who headed the Marshall work in this 
NASA for an industry job. Headquarters 


field, reportedly plans to leave 
lear propulsion director. 


management will come under Harold B. Finger, 


nissile, a Dvna-Soat 
s scheduled for the 
rst firing had been 


> First launching of a Titan II, which is to 
booster and probably for Mk. IT Mercury ¢ 
first quarter of next vear—probably in Fel 
scheduled before the end of this veat 


modified as a result of 
ean tour. The F-86 type 
gle from the fuselage to 
| be enlarged slightly, but 


© Dive brakes on Canadair’s CL-41 trainer will 
flight experience gained during the aircraft's Eur 
brakes will be made to deflect through a large 
increase effective frontal area, and dimensions 
not enough to require a change in trim. 


juid propellants and 
tructure. Company 
m_ half-cvlinder sec- 
Str 1 be used for solid 


> Boeing Co.’s app h to big booster desig 
use of conventional materials in rigid, semi-1 
has experimented w 
tions approximately 12 ft. in diameter 
propellants. Aerolasticity might represent a 1 problem with big 
solid segmented boosters than with liquids, in | s view. Even a fairly 
rigid solid structure like Minuteman with m vunts of aerolasticity 
presents guidance problems. This factor, plu le performance edge 
with liquids, are Boeing’s reasons for favoring t propellants 


th chemicallv-milled 


> Scout launching pad being built at Pacific Missile Range at a cost of 


$270,000 is expected to be ready for use next April. Another pad for space 
probes, located 1,200 ft. away, is due to be completed the same month. It 
will handle boosters with thrusts up to 150,000 Ib 


| has begun courses at 


> Poland intends to build a nuclear-powered 
ind commission the 


Gdansk for the engineers who will design, « 
vessel. 
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CENTRAL DATA PROCESSOR 
for AIR TRAFFIC CONTROL 


Today, at a peak traffic hour, approximately 200 aircraft flew over the New York area. Each year this 
number will increase. Yet, the Federal Aviation Agency will continue to assure safe and efficient control of 
air traffic. One reason... a data processor developed for the FAA by Librascope to quickly and accurately 
handle the routine clerical tasks now occupying most of the controller’s time. The first 18-unit data 
processor will be installed at Boston in 1962. A note to Librascope outlining your control problems will 


bring a prompt answer from the country’s most versatile manufacturer of computer control systems. 


q& CGENERAL 
LIBRASCOPE DIVISION PRECISION] 


GLENDALE 1, CALIFORNIA 


20 








Mercury Designs 


NASA Education Plan 


Contract Studies 


Rover Publicity 





Washington Roundup 


National Aeronautics and Space Administration is studying at least three configu- 
rations for advanced Mercury spacecraft, but is relative only on the design to 
equip the adapter section with additional oxygen for a bit mission. 

Another possibility would be expanding the size of the capsule by one-third to 
accommodate two pilots. Third idea is to add six flaps t unt end so capsule could 
be maneuvered during re-entry. Capsule would be desig to carry two men—rather 
than primates as now planned—on missions up to 14 da ollo components would 
be tested and rendezvous techniques developed with capsule. Other uses 
would be to test attitude controls and vector selecti ires for lunar landings. 

Some space leaders would rather use astronauts for the 14-day mission instead of 
the two monkeys and chimpanzee originally planned. n is whether risks can 
be reduced to point where manned flight is justified 


istration relationships with 
vn traditional barriers 


general field 


Pattern for National Acronautics and Space Admi 
universities has now been set. Approach is designed t 
between government and university scientists working in t 

NASA Administrator James E. Webb told Aviation Week ‘‘a flowering of thought” 
will result from getting NASA and university astronome: imple, to work on the 
same problem. NASA space probes and other tech ther new information 


which, it is hoped, university professors and their sti ly to space problems 
in their own laboratories 

First formal attempt to effect this program came last we ck when NASA announced 
it had given the Midwest Research Institute in Kansa \ $225,000 to stimulate 
university and industry interest in the space progran Inst | visit midwest univer- 
sities to talk about NASA’s program. Next month NASA , as part of this same 
effort, will meet with California college and universit ts to discuss wavs the 


educators can achieve closer ties with the space progra 


lilitary contracting program 
lles similar problems 


Congressional demands for better management of th 


has sent Pentagon officials afield to study how privat t 
Team from Air Force Inspector General's Office already has visited Rocketdyne 


Division of North American Aviation, Inc., will now ther aerospace firms. 


Gen. Curtis E. LeMav, Ait Force Chicf of Staff, ordet field trips because he was 
impressed by the results of the first such study made ber at the Martin Co. 


Denver Division where the Titan svstem is being deve 

Assistant Secretary of Defense John H. Rubel is heading another study to improve 
both military and industry management of development programs. Robert Tucker, 
formerly a project engineer for Hughes Aircraft Co., will try to improve management 
within the Office of Defense Research and Engineerii He recently became plans 
and programs director there. 

Watch for NASA to establish within its new Acronautical Research Division (see 
p- 25) a special branch on civilian aviation. 


ctors that its “over-all pol- 
yhasis will be placed on 
rather than glowing 


Space Nuclear Propulsion Office has told Rover contra 
icv” in releasing information about the program ‘ 
positive accomplishments such as the achievement 
accounts of possibilities 

Harold B. Finger, manager of the Joint Atomic En Commission-NASA office 


told Aviation Week the Rover program “has a lot of t but the real question 1s 
what we are doing now to get it done.” He said “W ibout problems as well 
as successes,”’ but felt publicitv guidelines were needed t ge industries from bal 


looning possibilities rather than solid achievements. 


| supply created by the space 


First detailed estimates of the manpower demand 
p. 22) on what course 


i will be included in the Golovin Committee’s 
the U.S. should take in the booster field 

Space agency leaders say the manpower facts will f 
space projects to undertake. NASA already is pond 
better use of its present aerospace talent. 


cure heavily in deciding what 
to get industry to mak« 


Significant but largely unnoticed statement buried deep in recent speech by 
Deputy Secretary of Defense Roswell L. Gilpatric: “O icrs are working on 
possible military uses of space.” —Washington Staff 
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- Solid Booster to Be Developed for USAF 


Golovin Committee approves; $500-$600 million 
project could produce Dyna-Soar, Advent vehicles. 


Washington—Defense Department is ready to approve allocation of initial 
funding for the development of a 120-in.-dia. solid propellant rocket motor 
for the Air Force (AW July 31, p. 33). The full four-year development pro- 
gram is expected to cost $500-600 million. 

This action is expected to be taken following a presentation by USAF 
Systems Command and Aerospace Corp. to Defense Secretary Robert S. 
McNamara, Dr. Harold Brown, director of Defense Research and Engineer- 
ing, and his deputy, John Rubel. Previously, the Large Launch Vehicle 
Group, known as the Golovin Committee (AW Sept. 4, p. 35), was briefed 
on USAF plans and indicated its approval. 


The joint Air Force-National Aero- 
nautics and Space Administration Golo- 
vin Committee, established to recom- 
mend the course of the large launch 
vehicle program, is scheduled to make 
its report this week. It is headed by 
Dr. Nicholas E. Golovin, who becomes 
director of systems engineering in 
NASA’s Office of manned Space Flight 


Programs on Nov. 1. 


Initial Funding 


Initial funding is expected to be about 
$77 million. Approximately $50 million 
will be allocated for rocket motor de- 
velopment, $12 million for construction 
of facilities, and $15 million for research 
in thrust vector control, ignition 
schemes and other basic system areas. 

These are preliminary funding esti- 
mates on subsequent development: 

e 1963, $120 million for hardware, $94 
million support. 

e 1964, $177 million 
million support. 

e 1965, $136 million hardware, $25 
million support. 

Air Force interest in the 120-in.-dia. 


hardware, $40 





motor stems from its potential in the 
Project Phoenix large space booster pro- 
gram (AW Mar. 27, p. 50), in which 
the basic solid propellant booster would 
be used in combination with other 
solids and high energy liquid propellants. 
Other possible uses are in the Dyna- 
Soar boost-glide program, with a pair of 
rockets strapped to the Titan IT booster, 
and as a booster for the Army’s Advent 
communications satellite, for which 
Air Force is supplying the launch ve- 
hicle. 

There is some feeling that if a 120- 
in.-dia. solid propellant motor can be 
developed quickly, it could be given 
many of the missions now assigned to 
the Atlas-Centaur vehicle. Atlas-Centaur 
has experienced several serious delays 
in its development program (AW Oct. 
23, p. 22), and it mav be unable to 
accommodate the Advent payload 
weight. 

The Air Force program is not viewed 
as conflicting with the NASA program 
for the development of the Nova solid 
propellant vehicle, since NASA is seek- 





ment rights. 


Marshall Space Flight Center. 


for Saturn and Nova static tests. 





Mississippi Picked for Saturn, Nova Test Site 


Washington—Saturn and Nova static test site will be located on a 13,500-acre 
tract in southwest Mississippi about 35 mi. from the Michoud, La., facility where 
the large boosters will be built. 

The National Aeronautics and Space Administration last week said it will buy 
the tract and obtain easements on 128,000 acres surrounding the test site as a 
buffer zone. The agency expects to pay $13.5 million for land acquisition and ease- 


At least six stands, capable of accommodating boosters from 1.5 million to 20 
million Ib. thrust, will be built at the site during the next three years. Construction 
will start next spring. The site is accessable via the intercoastal waterway and Pearl 
River for barge transportation of boosters from Michoud. 

The buffer zone is located in Pearl River and Hancock Counties, Miss., and 
Tammany Parish, La. About 575 homes are located in this zone, and the govern- 
ment will allow residents up to 30 months to move. Farming, grazing and lumbering 
activities can continue there, but no homes will be permitted. 

About 85 residents now living in the test site tract will be moved by next spring. 

The site will employ 500 to 1,000 persons, and will be operated by NASA's 


NASA said the Pearl River tract was one of 30 sites on the Gulf Coast considered 








ing solid motors with diameters of 156- 
240 in. for its Nova vehicle. USAF will 
develop a 20-million-lb. thrust solid pro- 
pellant vehicle to NASA specifications 
under a May 25 executive order. 

Solid rocket proponents feel, how- 
ever, that NASA will emphasize liquid 
propellant vehicles for Apollo manned 
lunar landing mission and that the Air 
Force is in an excellent position to 
strengthen its space role by developing 
a 20-million-lb. thrust solid propellant 
vehicle before NASA’s liquid Nova 
vehicle is ready (AW Oct. 23, p. 21). 

The Air Force 120-in.-dia. motor 
probably will be developed in five- 
segment and three-segment configura- 
tions. These would be parallel develop- 
ments, but may be performed by the 
same contractor since the larger design 
will be a simple extension of the three- 
segment configuration by adding two 
identical middle segments. 

The larger configuration would have 
a gross weight of about 450,000 Ib., 
and be 60-65 ft. high. Thrust would 
be 1.4 million Ib., and burning time, 
about 120 sec. Specific impulse prob- 
ably will be 240-245 sec. and the pro- 
pellant mass fraction is not expected to 
exceed 0.85. USAF favors fluid injec- 
tion for thrust vector control. 


Development Schedule 


Development schedule for the three- 
segment configuration initially would 
involve six motors. Four would be used 
for preliminary flight readiness testing 
(PFRT), which would start in Septem- 
ber, 1963. Main flight test program, 
involving about 15 motors, would begin 
early in 1964. 

Initial development for the five- 
segment configuration would involve 
seven motors. A six-motor PFRT pro- 
gram would begin in February, 1964, 
and a 10-motor flight test program 
would start three months later. 

As a prelude to this development pro- 
gram, USAF now is receiving industry 
proposals for a development of a single 
segment, 120-in.-dia. motor. Any award 
in this competition probably will re- 
quire a first firing by November, 1962. 

Competitors for the 120-in. rocket, 
as well as for the solid propellant Nova 
which USAF is developing to NASA 
specifications, are — Aerojet-General 
Corp., Grand Central Rocket Co., 
(Thiokol Chemical Corp., and United 
l'echnology Corp. 

One of the major pacing items in 
large solid propellant flight tests is con- 
struction of launch facilities. Tt is ex- 
pected that USAF and NASA will 
jointly use the launch facilities to be 
built for large boosters at the Atlantic 
Missile Range (AW Aug. 28, p. 30). 
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NASA currently is acquiring an 50, 
000-acre tract adjoining the Atlantic 
Missile Range on which at least six 
large launch complexes will be con 
structed. 

Three will handle liquid boosters 
with thrust ranges to 12 million Ib., 
and the other three are being de- 
signed for solid propellant boosters 
with thrusts to 20 million Ib 

USAF may decide to construct static 
test facilities at the Edwards AIB 
Rocket Test Site, or as an alternativ 
request that NASA include its requir 
ments in the giant Pearl River, Miss., 
static test facility it acquire (se 
box). 


will 


Contract Awards 
Aerojet-General 
and Rocketdyne Division of 
American Aviation, Inc., have been 
warded $185,000 contracts by NASA 
to study new techniques for building 
large liquid propellant boosters ranging 
n thrust from 2-24 million lb 

Both companies will study 
hvdrocarbon and oxygen-hydrogen pro 
pellant combinations. If a superior de 
sign concept results, the companies will 
establish design criteria and geometry 
for a large engine. The contracts will 
run for 10 months. 


To a) “Ne T . 

USAF Fighter Units 
“% 
Moved Back to France 

Wiesbaden—U. S. Air Force tactical 
fighter units are moving back into 
France for the first time since the fall 
of 1959 as part of the buildup of USAF 
striking power in Europe in the face of 
the Berlin crisis and as available runway 
space elsewhere becomes more over- 
crowded than usual. 

Presumably, the aircraft at the six 
bases will not be allowed to bring theit 
nuclear weapons stores with them be- 
cause of a French prohibition that re- 
sulted in the pullout of Air Force F-100 
tactical fighter units in 1959. 

Announcement of the re-opening of 
the French bases, five of which have 
been on caretaker status, coincides with 
the Defense Department order of 11 
Air National Guard squadrons to Eu- 
rope—three equipped with Lockheed 
F-104As, three with North American 
I’-86Hs and five with Republic F-84F's. 
he three F-104 units will replace three 
similarly equipped ‘Tactical Air Com- 
mand squadrons that have been sta- 
tioned in Europe on a temporary basis 
for the past several weeks. These will 
be returned to the U. S. 

Re-opened [French bases are at 
Dreux, Chambley, Etain, Chaumont 
and Phalsbourg. The sixth base, Toul 
Rosieres, had continued as an opera- 
tional base for a Douglas RB-66 recon- 
naissance unit. 


Corp. 
North 


Meanwhile, 


oxvgen 


Air Force and Douglas Accelerate 


Skybolt Ballistic Missile Program 


] 


Washington—Air Force has sharply 
upgraded the GAM-87A Skybolt air- _ izat 
to-surface ballistic gram by \ 
expanding military and contractor staffs 
and placing responsibilitic highet 
organizational levels 

These developments f 
of delays, altered specifications 
decisions as to the worth of th 
system which lesigned to pro 
standoff weapon capability for th 
Boeing B-52H and British Vul 
bomber 
e Placement of program 
the hands of Brig. Gen 
Jones, the vice commander 
nautical Systems Division 
Force Svstems Command 
Patterson AFB, Dayton, Ohi 
@ Creation of a Skybolt Systems subdi- 
vision of the Douglas Aircraft Co.’ 
Missiles and Space Systems Divisio1 
Santa Monica, Calif. Director of the 
subdivision is John L. Bromberg, who is 
also assistant general manager of th« 
division. 

e Increase in the size of the System 
Program Office at ASD and shift of 
portion of the SPO to the Douglas 
plant. 


i] . 
miSsli p 


Santa \ 
ind in 
weapt 
| 


Testing 


in heavy 


@ Increase 


AFB, M 


) size of the project organ- 
from 950 to 2.000. 
‘ram direction team 
quarters at Andrews 
here, is now at the 
lant supervising the r 
k will be completed 


ie program has been 
indisclosed amount 


Program 

is now 
“captive me 
i not be 
lirfram 
ical,” 
trical 


} 


test program 
four 
which will 
tested for 
captive electr 
to test the ele 
suided vehicles whic 
fired 
ts except “hot’’ firings 
vill be conducted from 
Ground Center, Eglin 
firings will be conducted 
Missile Range and 
Cape Canaveral after 
lin. Tentative date for 
ng is July, 1962 
mm within the Air Force 
sreat Britain were responsi- 


New Skybolt Configuration Fitted to B-52H 


Latest USAF Skybolt (GAM-87) configuration recently w 


s fitted to B-52H at Boeing Co.’s 


Wichita, Kan., facility. The inert missiles are to be delivered to Edwards AFB, Calif., for 
performance testing there. Earlier Skybolt nose cone, which was a preliminary selection, 


chosen before warhead was firmed, was known as sphere-c 
This describes it starting from the tip and going aft. New « 
tion based on consideration of many functions including \ 
of gravity, trajectory, arming, etc. and is known as a spher 


AVIATION WEEK and SPACE TECHNOLOGY, October 30, 1961 


one-cylinder-flare configuration. 
ynfiguration is a design optimiza- 
ithead weight, nose cone center 
cone configuration. 
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Douglas Shows Profit 


Douglas Aircraft Corp. showed a net 
profit of $4,485,938 on sales of $616,- 
217,249 for the first nine months of its 
1961 fiscal year compared with a net loss 
of $21,868,045 on sales of $858,993,000 
for the same period last year. 

Backlog as of Aug. 31 was $784 mil- 
lion: $149 million in commercial work 
and $634 million in military. Backlog 
at the end of 1960 was $1,030 million. 

The Douglas board, at its quarterly 
meeting, took no action on a dividend, 
which has been omitted since the com- 
pany began showing deficits in 1959 be- 
cause of its DC-8 write-offs. 

Resignation of Lt. Gen. Ira C. Eaker 
(USAF ret.) as a director and vice presi- 
dent of the company’s Eastern offices was 
accepted by the board. 











ble for the increased emphasis placed 
on the program. 

Increased potential of the Russian 
defense system against manned aircraft 
in the time period from 1964 on has 
made the Skybolt system more desir- 
able. A B-52 carrying four of these mis- 
siles could clear defenses from its ap- 
proach path to a target it planned to hit 
with other weapons, or it could attack 
its target from afar with the Skybolts. 

The Royal Air Force wants Skybolts, 
for the same reasons, for its Vulcan. 

A year ago the program was in jeop- 
ardy when the Eisenhower Administra- 
tion budget request for Fiscal 1962 did 
not include new obligational authority 
for Skybolt. Great Britain, which is a 
financial partner in the project, was 
alarmed at this development which 
threatened to leave its bomber without 
a standoff weapon. 

Air Force kept the project alive by 
stretching Fiscal 1961 funds into 1962, 
but there was slippage due to the re- 
duced funding. Other delays were due 
to the necessity of re-examining the 
project goals. Defense Department of- 
ficials considered the range and accuracy 
requirements too strict and ordered they 
be eased. 

The Air Force was thus faced with 
either placing sufficient emphasis on the 
project to have the weapon available 
by the desired target date, or have its 
B-52s, which by that time will be 
obsolescent, operating without standoff 
weapon protection. 

By locating Skybolt program direction 
under the ASD vice commander, the 
Air Force has placed greater relative 
priority on it than all but one other 
system. Ordinarily, the system program 
directors in ASD operate under a deputy 
commander. A_ special category was 
created for the B-70 supersonic bombet 
by appointing a special deputy com- 
mander for that project alone. This 
type of priority also holds true for the 
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Minuteman solid propellant intercon 
tinental ballistic missile where a deputy 
commander of the Ballistic Systems 
Division is the program director. The 
Samos reconnaissance satellite system 
at the Space Systems Division is also 
under a vice commander. 

The buildup of personnel at Douglas 
will affect the engineering force, service 
department, data submittal group, 
training force and publications office. 

Skybolt systems direction within the 
Douglas Missiles and Space Systems 
Division has been divorced from other 
programs, such as Saturn and Nike Zeus. 
As assistant general manager, Bromberg 
had also been program director for all 
programs. Now his sole responsibility 
is to provide both technical and business 
management for the Skybolt program. 

His deputy director of the Skybolt 
systems subdivision is C. S. Perry, and 
Harold E. Brauer is assistant to the 
director. Connected directly to the 
director’s office is the manager of admin- 
istration and the planning staff manager. 

The new subdivision has two prime 
functions; to provide system manage- 
ment for the Skybolt program, and to 
provide management for the Douglas 
internal tasks of development and pro- 
duction of the airframe and of system 
assembly and test. 

All personnel who are working full 
time on Skybolt, no matter where lo- 
cated in the division, will be transferred 
to the subdivision. Where there is over- 
lap with other programs, a final decision 
on the transfer will be made during the 
subdivision formative stage. 

Four managers will report to the 
director. Systems Engineering and 
Technical Direction manager will be 
W. T. Hunter. The organization which 
will carry out operations and weapon 
system configuration control for Hunter 
will be composed of systems engineering 
personnel from Douglas and major sub- 
contractors. Manager of Operations will 
be K. R. Williams. His organization 
will handle contract and subcontract 
administration, budgeting, scheduling, 
facilities, program operating procedures. 

W. W. Benbow will be manager of 
Weapon System Configuration Control. 
His responsibility covers the operational 
configuration status of components as 
well as the system and will control all 
changes in the system. Completing the 
managerial organizations is Airframe, 
Assembly and Test, under W. L. Duval. 

The three principal subcontractors 
for the Skybolt program are Aerojet- 
General for the solid propellant propul 
sion system, General Electric Missile 
and Space Vehicles Division for the re 
entry vehicle, and Nortronics Division 
of Northrop Corp. for the guidance 
system. Associate contractors are Ben- 
dix for development of a ground support 
unit and A. V. Roe, developers of the 
Vulcan bomber. 


General Dynamics May 
Merge Two Divisions 


Los Angeles—General Dynamics 
Corp. may soon merge its Pomona and 
Electronics Divisions into a single or- 
ganization probably to be known as its 
Missiles and Electronics Division, Con- 
solidation would be a result of exten- 
sive revaluation of the missions and 
product lines of the two General Dy- 
namics organizations. 

Charles ’. Horne, head of the Po- 
mona Division, presently has coordi- 
nating and administrative control of 
both divisions since the resignation 
several weeks ago of James D. McLean 
who was president of General Dynam- 
ics/Electronics. Horne is expected to 
continue as head of the combined or- 
ganization superseding the two divi- 
sions. 

One probable consequence of cur- 
rent studies may be the withdrawal of 
General Dynamics from its financially 
disappointing participation in the field 
of checkout equipment in which Gen- 
eral Dynamics/Electronics, and Strom 
berg Carlson before it, were active. 





Ranger 2 Postponed 


Cape Canaveral—Launch of Ranger 2 
has been postponed until late next month 
in order to compare data from the un- 
successful launch of Discoverer XXXIII 
with the Agena B stage in the Ranger 
B launch vehicle. 

The Ranger launch had been post- 
poned previously because of systems 
malfunctions, first in the Atlas booster 
and then in the Ranger spacecraft. Deci- 
sion to postpone the launch beyond the 
prescribed time-period, which extended 
until last Friday, was made after the 
Discoverer failure. 

Ranger 2 will be the last launch in 
the series with the mission to conduct 
a deep space radiation survey. Three 
Rangers will be launched next year and 
will be designed to make hard lunar 
landings. 

Emphasis in the Ranger lunar landing 
series is shifting to support the Apollo 
manned lunar landing missions, and four 
Ranger spacecraft planned for 1963 will 
contain television equipment designed to 
obtain pictorial data for Apollo flights. 

In another change, more shielding and 
sensors will be used to determine the 
hazards of solar flares. 

Ranger 1, launched Aug. 23, went into 
a low earth orbit rather than a highly 
elliptical orbit because a faulty Agena B 
pressure switch stopped the fuel flow 
after the spacecraft had been in a parking 
orbit 14 min. A Lockheed spokesman 
said the failure was the first traced to a 
propulsion system in the history of Agena 
B flights. 
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NASA Forms Four Major Program Offices 


By Edward H. Kolcum 


Washington—An organization unique 
in the government, designed to exploit 
proven industrial management tech 
niques, will become effective this week 
in the National Aeronautics and Space 
Administration. 

Top tier of the new organization was 
announced by NASA late last month 
AW Oct. 2, p. 32). In detailed studies 
since the decision was made to reor- 
ganize, the agency has developed a 
matrix-type structure, so-called because 
it centers both staff and operational 
responsibilities in four tightly-organized 
major program offices. The net effect, 
NASA feels, will be an elimination of 
intermediate decision-makers and a con- 
solidation of management responsi 
bility 

Field centers will function much like 
industrial operating divisions, and each 
of the four program chiefs will have 
authority to assign tasks to any of the 
field centers. Program directors and 
field centers, all reporting to Dr. Robert 
C. Seamans, Jr., associate administrator, 
will have independent rights of appeal 
Dr. Seamans’ function will be one of 
agency general manager. 

Program offices will perform staff jobs 
in defining technical objectives and in 
lefending funding requirements. Once 
program decisions have been made, di 
rectors become day-to-day operational 
managers 


Comparison of Systems 


In the former NASA organization, 
1eadquarters served essentially as a staff 
element, with general direction respon 
sibility for programs. Field centers were 
divided among the office directors. All 
centers now have direct access to Sea- 
mans, and it is likely that the agency’s 
research centers will be given an increas- 
ing role in development 

Although some key personnel assign- 
ments had not been made by the agenc\ 
late last week, these details of the new 
organization were in the final stages of 
consideration 
e Manned space flight, to be headed by 
Brainerd Holmes, who will have five 
offices. They are Vehicles, to be headed 
by Milton W. Rosen; Spacecraft, 
George W. Low; Bioastronautics, Brig. 
Gen. Charles H. Roadman, USAF; Sys- 
tems Engineering, Dr. Nicholas E. Golo- 
vin, and Finance, William E. Lilley. 

e Advanced Research and Technology, 
to be headed by Ira H. Abbott and to 
include all basic work not mission- 
oriented. Major programs will be Aero- 
nautics, to be headed by John Stack; 
Space Sciences, Milton B. Ames, Jr.; 
Nuclear Systems, which includes elec- 


tric propulsion programs, Harold B 
Finger; Research, which includes all 
basic and state-of-the-art activity, D1 
H. H. Kurzweg; and Guidance and Elec- 
tronics, Navy Lt. Cdr. Albert J Kellev. 
e Applications, no director named 
Major offices will be Space Systems, 
which are communications, weather and 
navigation satellites; and offices de- 
signed to distribute and exploit for the 
U. S. economy the practical benefits of 
space exploration 

e Space Sciences, to be headed by Di 
Homer E. Newell, Jr., with Edgar M 
Cortright as deputy. Dr. Newell will 
direct all scientific satellite and probc 
programs, and sounding rocket activi 
ties. 

A separate headquarters service ele- 
ment for Tracking and Data Acquisition 
is to be formed under Edmond C 
Buckley. This element support 
activities of all program offices 


will 


Significant Appointment 


One of the more significant aspects 
of the new organization is appointment 
of Stack to head a centralized aero- 
nautical research division. Stack, assis- 
tant director of NASA’s Langlev Re 
search Center, is a leading authoriti 
in aeronautics and high speed flight and 
has spent 32 government re 
search 


The 


vears in 


Wiesner Committee (AW 
16, p. 26) and conclusions of th 
eral Aviation Administration’s Project 
Horizon report (AW Sept. 11, p. 34 
urged more NASA emphasis on aer 
nautics, but the agency did not establish 
a separate aeronautical programs offic 
because James E. Webb, the adminis 
trator, did not want to compartmenta 
ize research 

However, the new office is expected 
to bring together aircraft-oriented 1 
search which had been under separate 
program offices 

The organization also reflects the first 
concentrated attempt by NASA to make 
available the benefits of space explora 
tion to the U.S. market. Advanced pro 
duction and handling techniques, ma 
terials, fabrication, instrumentation and 
basic knowledge developed in the spac« 
program have been delayed in going 
from the government to business and 
industry, and the Applications Officc 
will explore ways to speed the process 

Although this office does not yet havc 
a director, John J. Burke, executive 
vice president of the Siegler Corp., has 
been acting as a consultant in its organ 
ization. There was speculation that 
Burke would be appointed director, but 
he has said he expects to leave NASA 
for his permanent job in three to fou 
months. 
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NASA t week appointed another: 
Hiden T. Cox, who will 
idministrator for pub- 
will coordinate the 
tatements 


consultant 
become a 
lic affair 


agenc \ 
Information Coordinator 
A bot D 


month 
as execut 
Institute 
job will 
and publ 
offices of | tive 
formati nical 
Educati 
of NASA 
Reorga 
ject of 
ducted 


Cox has taken a six- 
ibsence from his job 
tor of the American 
logical Sciences. His 
coordinating technical 
mation released by the« 
Affairs, Public In- 
Information and 
International Programs 


f NASA was the sub- 
lependent studies con- 
vhile Keith Glennan 
The need becamc 
th President Kennedy’s 
t expand the space pro 
gram an ike manned lunar flight 
a nationa tive. The old organiza- 
ed inadequate to man- 
wing space budget. 
will amount to $3 


was adn 
mor;re 
decisio1 
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age th 
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Navy's Special Projects 

inages the Polaris pri 

Svstem Program Offic 

manages space and 

ind various independ 

it techniques such a 
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term basis and based its 
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Navy Awards Contract 
For Shrike Missile 
Washington—Navv has awarded a 
$1,570,504 to Texas In- 
Dallas, Tex. for engi 
inufactaring of guidanc« 


emblies of developmental 
Shrike air-to-surface anti 


contract 
strument 
neering 
and cont 
models 
radiatic ( 

Shrik« erly known as the ARM 
missile, have homing capabilities 
against ind other electromagnetic 
emission installations 

The I system is being de- 
signed developed by the Naval Ord 
nance 7] Station, China Lake, Calif 
Guidanc tem for the missile will 
be essent the same as the larger 
and longe nge Corvus missile, whose 
development was canceled bv the Navy 
as part move in July, 
1960 


onomy 





U.S. Moves to Upgrade Military Research 


By George C. Wilson 


Washington—Dr. Harold Brown, 
director of Defense research and en- 
gineering, in his recent speech calling 
for better management of military labor- 
atories signified the new urgency Presi- 
dent Kennedy has given to an old 
question: How to get first-rate research 
on second-rate salaries? 

This question—as well as some of the 
Pentagon’s answers to it—also bothers 
several leaders in Congress. Their con- 
cern probably will lead to hearings 
early next vear on the general federal 
salary system and on specific steps the 
services have taken to circumvent it, 
such as establishing non-profit laborator- 
ies with high-paid personnel to do 
military research. 

Chairman George P. Miller (D- 
Calif.) of the House Science and Astro- 
nautics Committee, for example, will 
press Congress to provide a new pay 
scale for government scientists and en- 
gineers with annual salaries up to $20,- 
000, compared with the current $18,500 
maximum allowed under the civil serv 
ice svstem. (A limited number of scien 
tists and engineers can be paid $19,000 
under current law.) Rep. Miller on 
Sept. 26 introduced a bill to establish 


this new pay scale, and President Ken 
nedy is expected to give it vigorous 
support. 


Rise of Non-profit Labs 


As for non-profit research laboratories, 
both the Administration and Congress 
are worried about the increasingly large 
role they are playing in Defense deci 
sions. Brown on Oct. 19 said such 
laboratories were ‘‘a tremendous asset 
to the Defense Department’s research 
and development program, but they 
must operate within a clearly defined 
system of constraints.” 

Chairman F’. Edward Hebert (D.-La. 
of the House Armed Services Special 
Investigations Subcommittee told Avia 
rion Week there was “‘a good possibil- 
ity” his group would resume its hearings 
on Defense Department contracts with 
both profit and non-profit laboratories. 
He wants to determine if they are worth 
the investment and whether thev are 
assuming responsibilities which should 
remain with military leaders 

Federal spending for research by non- 
profit firms and colleges is largely a 
post World War IT phenomenon. Thes« 
non-profit organizations have received 
billions from the federal government. 
The National Scieace Foundation, in 
its analvsis of the government’s Fiscal 
1961 budget, categorized the $7.9 bil- 
lion scheduled to be obligated for re- 
search, not counting plant expansion. 
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It reported $4.9 billion was to be spent 
by profit-making firms and their research 
centers; $1.9 billion by the government 
itself in its own laboratories and other 
research centers; $879 million by educa- 
tional institutions; $157.4 million by 
non-profit organizations; $88 million by 
foreign countries, and $21 million by 
miscellaneous groups. 

The Defense Department was sched- 
uled to spend the biggest share of the 
$7.9 billion research total—$5.5 billion. 
Of that amount, Defense planned to 
spend about $289 million on contracts 
with universities and other non-profit 
institutions, according to the Founda- 
tion study. Defense Department esti- 
mates from its later studies that about 
$374 million of its research money went 
to non-profit groups in Fiscal 1961. 

Generally cited justification for con- 
tracting out so much federal research 
is the Defense Department directive 
issued in 1953 (Directive 4100.15) 
which stated the Eisenhower Admin- 
istration policy was to use government 
facilities only where it could be clearly 
demonstrated that private enterprise 
could not perform the service or provide 
the product necessary to mect current 
and mobilization needs, or that opera- 
tion by the government was necessarv in 
the execution of the military mission. 

During hearings on Defense Depart 
ment contracts this year, Rep. Hebert 
said: “Now we come up eight years 
later, and we have no figures to show 
whether it was in the interest of the 
government or not in the interest of the 
government” to carry out the 1953 
directive. His subcommittee hearings 
focused on several Defense Department 
research contracts of an unusual nature. 
These are some examples of the research 
contracts: 

e Bryn Mawr College, $22,360 to study, 
according to the contract, “‘psychological 
adjustment factors in self estimate of 
body space.” Testimony developed con 
siderable support for this study, which 
basically is designed to help determine 
the best cockpit design for astronauts 
in a state of weightlessness. 

e CEIR, Inc., Research Center of Los 
Angeles, $1.4 million to study for five 
vears (beginning Apr. 1, 1958 and end- 
ing Mar. 31, 1963) and then recom- 
mend a “war game” with rules “sufh- 
ciently clear and simple that the game 
can be plaved with little or no special 
training.” Signal Corps witnesses ex 
plained the contract, instead of requir- 
ing recommendations for the conven 
tional type of war games, involved 
testing and evaluating all kinds of com- 
munications equipment to determine 
best systems for combat conditions. 

e Opinion Research Corp., Princeton, 


N.J., $40,000 for six months’ study 
“designed to enhance West Point’s 
ability to attract highest quality candi- 
dates from throughout the U.S.” The 
contractor is to “recommend communi- 
cation methods for motivating outstand- 
ing students to seek admission to West 
Point.” Army awarded the contract in 
February, 1961. 

e Dunlap & Associates, Inc., Stamford, 
Conn., $74,386 “to conduct research 
on the analysis and prevention of motor 
vehicle accidents to off-duty military 
personnel.” Army witnesses said this was 
the third contract in a series on the same 
subject. The same firm received two 
separate contracts of $66,874 and $85,- 
321 between 1955 and 1958 for a total 
of $226,581 to study accidents involving 
off-duty military personnel. After ques- 
tioning Army witnesses on the contracts, 
Rep. Hebert said: “Well, I think we can 
come to the conclusion that there are 
automobile accidents. I think that is 
the proper conclusion.” 


Congressional Skepticism 


Although the House subcommittee’s 
investigation was limited and failed to 
stay on any one contract long enough 
to develop a detailed case, the hearings 
did bring out the frustration members 
of Congress feel about these research 
“think” contracts. Lawmakers want to 
see dollar justification for spending. 
But none of the military or professional 
witnesses could satisfy them on this 
point during the hearings. Dr. Charles 
Hutchinson, deputy director of life 
sciences in the Air Force Office of 
Scientific Research, in describing the 
Bryn Mawr contract tried to explain 
why solid justification could not be 
given for basic research contracts: 

“We are interested in those kinds 
of work which will develop new con- 
cepts, which will make discoveries and 
inventions and develop materials or 
procedures which will be helpful to 
the Air Force 10, 15 and 25 years into 
the future. And therefore we don’t 
pretend that we are coming up with 
a gadget or piece of useful information 
that will be used next week.” 

Congress has showed sympathy for 
this point of view by appropriating 
generously for research and develop- 
ment. But congressional skepticism 
about so-called think contracts and non- 
profit laboratories established by the 
government to do its work is deepening. 
Consequently, President Kennedy’s re- 
search budget for Fiscal 1963 is certain 
to undergo an especially close scrutiny 
when it reaches Congress next year. 
House appropriations committee earlier 
this year criticized the Air Force’s re- 
search facility, Aerospace Corp., noting 
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that salaries there far exceeded those 
paid by the government to its own 
emploves for the same work (AW 
July 10, p. 85, Aug. 7, p. 52). 

A move to limit salaries paid by non- 
profit firms like the Aerospace Corp. 
failed after House Majority Leader John 
W. McCormack (D.-Mass.) argued 
“Congress should not prejudge current 
Defense Department trends in the use 
of non-profit organizations. It is 
necessary that we study the matter 
further and above all not take hurried 
action that could possibly jeopardize 
our missile and space programs. “a 


Costs Are Criticized 


Although supporting this view, Chair- 
man George H. Mahon (D.-Tex.) of 
the House Appropriations Defense De- 
partment Subcommittee said ‘“‘we are 
moving toward a state of chaos and 
irresponsibility in this [non-profit] field, 
and somebody with a firm hand is 
going to have to watch the situation 
very carefully.” House appropriations 
committee report said Aerospace Corp. 
salaries “‘are excessive,” overhead costs 
“are too high,” and it plans to employ 
“too large a staff.”” The committee told 
the Air Force to spend no more than 
$30 million in Fiscal 1962 for the cor- 
poration’s work, $5 million less than 
the requested amount. However, an 
amendment to put this restriction into 
the bill itself was voted down on the 
House floor June 28. 

Faced with this congressional criti- 
cism, President Kennedy, Aug. 6, di 
rected the Budget Bureau to review 
contracting-out polic ies and report 
recommendations by Dec. 1, 1961. The 
President said the study should focus 
on the effect contractors have on federal 
operations; policies federal government 
follow in controlling salaries 
of those working under contract: criteria 
for determining whether the govern- 
ment or an outside contractor shonld 
perform the work desired; policies for 
selecting contractors and organizing 
rms as the Aerospace Corp.; ways 
to review and contractors’ 
operations; policies regarding contrac- 
tors’ fees and cost reimbursement 

Defense Department is participating 
in this Budget Bureau review. However, 
Brown, in his recent speech at the Naval 
Research Laboratory, indicated that 
Secretary of Defense Robert S 
McNamara will make maximum use of 
available means of raising salaries of 
military research personnel pending 
action on the Budget Bureau recom- 
mendations. 

Brown said McNamara’s Oct. 14 
directive urging laboratory managers to 
get as much money as they could for 
their top personnel was “‘a start” toward 
the effort to raise morale. ‘Morale in 
many of the most important of the De 
fense laboratories is bad,” Brown said. 
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Umbaugh Moving U-18 Plant to Florida 


Umbaugh Aircraft Corp. has leased Bartow 
1,750-acre former Air Force installation, as a production facility for Umbaugh U-18. 
An 18-month lease was signed last week by Umbaug 
Umbaugh announced that employes, tooling, aircraft and other equipment of the 
company would be moved from Hagerstown, Md., wh 
been carried on at Fairchild Stratos Corp. facilities. The ( 
Aviation Agency type certificate Sept. 11 (AW Sept. 18 37) 
Under terms of the lease, Umbaugh will operate th 
five structures at the field. The company will conduct 
work on new models, flight test and training, some component fabrication and final 
assembly of the U-18s. Lease contains a 234-yr. renewal option 
per month for the first 18 months and $3,500 per month thereafter. 
In announcing the lease, the company said that the first 
roll off the assembly line in 90 days. Umbaugh said it 
10,000 units during the first year of production “through 
The plant eventually will employ 3,000 pers 


Airport Industrial Center, Fla., a 
with the city of Bartow. 


levelopmental work has 

18 received a Federal 
ublic airport and will use 
search and development 


Rent will be $1,700 


gyroplanes are expected to 
still plans to manufacture 
utomotive-type tooling and 

according to Umbaugh. 








“In some of the best laboratories, the 
disillusionment with the Defense De- 
partment and the military services as 
managers is approaching the critical 
state. The senior men in 
of our laboratories—civilian and military 
—have not done as much as they might 
have to avoid this difficult state 
McNamara directed the services to 
take ‘full and complete advantage’ of 
Public Law 313 which raises 
salaries to $19,000, compared with the 
standard $18,500 maxi 
mum. He called for “clear lines of 
technical management” for in-hous 
laboratories, declaring the s should 
feel free to extend tours of f offi 
cer-scientists at government | ratories 
McNamara said procedures must be 
established to put principal laborat 
more directly under the ¢ | of th 
research secretaric f the s ; 
While stressing the need for improv 
ing in-house laboratori ustified 
the past use of non-pi 
on grounds they 
practical response t 
vided a detached | 
lem across serv boundar rave the 
Defense Departm« nt © suppor 
by a university group: performed jobs 
Defense Department could not do but 
which roper’ for 
industrial organizations to perform.” 
Studies of in-house laboratories to 
date, Brown said, show “‘that leadership 
is the essential point The matter 
of acquiring and retaining leading sci 
entists has become of paramount im 
portance Many of the best and 
most promising leaving and 
very few are being brought in to fill 
senior positions from industrial and uni 
versity laboratories.” He said short 
comings of many Defense laboratories 
include poor management; salaries fat 
below industry’s; inferior environment, 
both psychological and physical 
“Action must he taken, and quickly,” 
Brown said. “If it is not, the laboratories 
will not dramatically go out of existence 
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NATO Is Hoping to Meet V/STOL 


Deadline Despite German Demands 


By Cecil Brownlow 


Paris—North Atlantic Treaty Organ- 
ization officials are still hopeful of meet- 
ing the current Dec. 31 deadline for 
submission of industry proposals in the 
NATO V/STOL strike-reconnaissance 
fighter competition despite a new West 
German bid for modification of the 
basic specifications (AW Oct. 23, p. 25). 

“Things are a little bit disjointed 
right now,” an official of the NATO 
planning section admitted last week, 
“but I still think we can get it back in 
line. .. . I’m not unduly worried yet.” 

Basically, officials hope to persuade 
the Germans not to push their insist- 
ence that specifications be changed to 
boost minimum on-the-deck perform- 
ance and incorporate a need for a 
high-altitude intercept capability—re- 
quirements that might necessitate two 
separate types of aircraft rather than the 
one now envisioned under basic NATO 
military requirement (BMBR) 3. At 
present, BMBR 3 calls for an aircraft 
with the capability of flying at a mim- 
mum speed of Mach .92 for a distance 
of at least 250 mi. A covering letter 
from the NATO secretariat stipulates 
that any added performance above and 
bevond this will be taken into consider- 
ation. The new German proposals have 
not vet been laid officially before the 
secretariat section involved. 

Seriousness of the West German 
stand and the reasons behind it will be 
thrashed out in subsequent Paris 
NATO meetings on several levels—tech- 
nical, military and political. For the 
moment, there apparently is little out- 
side support for the new plan which 
would almost certainly bring about a 
delay in the over-all program. 


Deadline Problems 


If the present deadline can be met, 
the aircraft section of the NATO secre- 
tariat’s production and logistics divi- 
sion has a target goal of deciding upon 
final design for prototype production 
within the following six months. 

“We know international cooperation 
is a time consuming process, and we are 
trying to gain as much time as_pos- 
sible,” a section official said. 

Although there has been some indus- 
try speculation that possibly more than 
one proposal might be designated for 
prototype production, primarily because 
of the national-level political battles 
for recognition being waged in several 
quarters, a secretariat official says that 
there is little possibility of this within 
a NATO program, although he admits 
there is always the possibility of one 


28 


nation deciding to go off on its own. 

The same applies to the V/STOL 
medium-range transport under BMBR 
4 for which proposed design studies 
must be submitted to NATO through 
national channels by Nov. 15. Here, 
however, the initial task is to determine 
what is available and feasible as well as 
the requirements of interested member 
nations rather than a direct move to- 
ward prototype production. 

Five designs reportedly may be se- 
lected for further study and develop- 
ment before one particular aircraft 1s 
chosen for actual production by the 
V/STOL transport NATO working 
group. 

Selection of a specific design under 
BMBR 3 and 4 must first be unani- 
mously approved by their respective 
working groups, then by the NATO 
armaments committee and, finally, by 
the NATO Council. It is hoped that 
both strike fighter and its supporting 
transport can be available for opera- 
tional use by the late 1960s, and at least 
one competitor says its BMBR 3 aircraft 
could be ready for squadron service by 
1967 if a go-ahead is received by early 
next vear. 


Control and Authority 


Lines of control and authority have 
been established along the general lines 
of those set up for the NATO-sponsored 
Atlantic turboprop anti-submarine war- 
fare aircraft now being manufactured 
in France, West Germany, Belgium and 
The Netherlands. France’s Breguet, the 
prime contractor, is in charge of final 
assembly and flight testing. 

Once the technical characteristics 
were established within the NATO 
secretariat, they were transmitted to 
individual firms of the member nations 
through national channels, and the 
names of firms to be contacted were 
supplied by the respective NATO na- 
tional delegations. Queries for addi- 
tional information also must be trans- 
mitted through the respective national 
delegations and, to avoid any possible 
charges of favoritism, telephoned in- 
quiries on procedural matters to secre- 
tariat members are referred back to na- 
tional authorities. They will, however, 
discuss questions of a general nature 
pertaining to the program. 

During the heat of the Atlantic com- 
petition, some industry representatives 
complained that the secretariat with- 
held the requirements from American 
firms until it was too late to submit 
serious bids (AW July 28, 1958, p. 18). 
Secretariat officials, however, say the 
delay was due to the fact that the U. S. 


delegation initially failed to submit a list 
of contractors to be informed, appar- 
ently under the assumption that no 
American firms were interested. 

Such a list was finally submitted after 
individual companies had contacted the 
U. S. delegation, but by this time the 
deadline for bids was fast approaching. 

Although it had been under consider- 
ation by the military authorities for 
some time before, the V/STOL strike 
reconnaissance fighter was first con- 
sidered by the armaments committee in 
the summer of 1960, approved and then 
turned over to a working group for the 
determination of final specifications. 
These were made available to the in- 
dustry in June of this vear. 

When the projects return to the 
armaments committee the delegates will 
be expected to state the quantities of 
aircraft their respective countries intend 
to order. 

In the rush of American firms to 
gain working agreements for the fighter 
or transport with European counterparts 
that are technologically capable and 
politically potent, some of the late 
comers have been hard pressed to find 
suitable firms that have not been tied 
down by previous commitments. While 
such agreements undoubtedly will play 
a possibly major role in the political 
considerations surrounding the over-all 
acceptability of a design, a secretariat 
spokesman said firm ties are not a neces- 
sary pre-requisite at the present stage. 

Consortium production is, however, 
and all firms must state their willingness 
to work with companies in other nations 
on a partnership basis if their proposals 
should be chosen. When the competi- 
tion narrows to two-to-three potential 
prime contractors, each will be called 
upon to submit a detailed production 
program based upon a consortium ar- 
rangement, including the names of 
European partners. 


Aerojet Signs Lease 


“s . . 

For Additional Land 
leased 
from the State of Florida a 25,313 acre 
tract adjoining the 50,000 acre tract 


Aerojet-General Corp. has 


leased from private owners in Dade 
county, near Homestead, last month. 

Under terms of the 10-year lease from 
the state, Aerojet will pay $63,000 per 
vear and must begin improvements 
within a vear or forfeit the property. 
The lease included an option to buy the 
property outright for $1,265,000. 

Acrojet has not announced use to 
which the land is to be put, but has for 
some time been seeking property on 
which to build a manufacturing site 
for large segmented solid boosters (AW 
Sept. +, p. 29) and for manufacturing 
and testing large liquid propellant boost- 
crs. 
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Russia Unveils New Mil Turbine-Powered Helicopters 


Russia has unveiled two helicopters designed by M. L. Mil for commercial passenger operations (AW O 


which resembles the piston-powered Mi-1 in fuselage configuration, 


can accommodate six to eight passeng 


20-26 passengers in a cabin radically different from previous Mil designs. Soviet reports indicate that the \ 


economical than the Mi-1 and Mi-4 series. Payload-gross weight ratio has been sharply increased 
Mil indicated early in 1958 that he was planning to replace piston engines with gas turbines in 


Mil 


ring to the Mi-1, he declared: “A gas turbine, being smaller in size, could be installed over the passeng« 
usefully the entire fuselage, which could then accommodate seven passenger seats.” 


on public exhibition in Moscow. 


Seaborg Supports Use of Spur 


For Electrical Space Propulsion 


By Russell Hawkes 


Las Vegas—Dr. Glenn T. Seaborg, 
chairman of the Atomic Energy Com- 
mission, told the Symposium on Acro 
space Nuclear Propulsion here that the 
Snap (Systems for Nuclear Auxiliary 
Power) space power systems are inade- 
quate for mor than a test of nuclear- 
propulsion systems and de- 
scribed the USAF Spur (Space Power 
Unit Reactor) project as the source of 
an auxiliary power unit which should 


clec tric 


propulsion practical in 


make clectric 
$pacc 

It was the first time that an AEC 
official has announced the commission’s 
support of the Spur program publicly 
and he implied that he will ask for 
sharply increased funding of the pro- 
After describing auxiliary power 


gram 
5 
program, scaborg 


needs of the 
said 

“What must be done by the AEC is 
a starting point. It appears that the 
limit of the present technology in- 
corporated in the Snap series of reactors 

which is sodium-potassium cooled and 
uranium-zirconium-hvdride — fueled — is 
approximately 150 kw. of useful electri 
cal energy. But there is a need for much 
more power than 150 kw. Larger energy 
sources mean the development of a 
new reactor system; this, in turn means 
the development of a new technology. 


space 


“These future high power svstems 
will require operating 
much higher than any currently being 
developed. Present systems are limited 
by a family of materials which produces 
a maximum turbine working fluid tem 
perature of 1,300F and it weighs, at 
best, 35 or 40 Ibs. per kilowatt in sizes 
up to 100 kw 
watt electric plant based on this famils 
of materials would have an extremelh 
large radiator. The surface 
tor would be about 17,000 sq. ft. The 


temperatures 


['vpically, a one-mega 


+} , YT ly 
of this radia 


weight and size of this unit alone force 
us to look for better svstems 

‘Better svstems require 
crating temperatures for the reactor and 
its components. Higher radiator tem 
peratures of around 1,500F will 
the area of this component t 
thing like 2,000 sq. ft. and the 
weigh about 10 Ib. per kilowatt 

“Only expanded research can give us 
the boiling liquid metals, light-weight 
shielding, more efhcient heat transfer, 
high-temperature nuclear fucl and new 
structural materials we must have for 
future high-power, low-specific weight 


hio - 
ughetr Pp 


r¢ duc ( 
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iit wil 


svstems. 

‘The reactor will probably be lithium- 
cooled. The fuel will probably be uran 
ium carbide or some other high tem 
perature fuel material. The reactor as a 
whole will probably operate in the fast 
region rather than in the thermal 
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power feasible rather than limiting ef- 
forts to an arbitrary power level. He 
said this policy is based on the assump- 
tion that the ultimate needs for power 
will be greater than any forseen in cur- 
rent planning estimates. 


Nerva Contracts 


Lt. Col. Howard R. Schmidt of the 
joint AEC-NASA Space Nuclear Pro- 
pulsion Office told the first session of 
the symposium that Nerva contracts al- 
ready include one to formulate a PERT 
management system for the develop- 
ment team and others to prepare test 
installations in the big nuclear rocket 
development center now being estab- 
lished near the Project Rover complex 
in the AEC Nevada test site. 

The first new element of NRDC 
will be test cell No. 1 for Nerva which 
is now under construction. It will be 
the first downward-firing test stand for 
: nuclear engine and will have the flame 
bucket and some of the other familiar 
characteristics of chemical rocket test 
stands. Engines to be tested will be 
moved from the maintenance, assembly, 
ind disassembly building to the test 
stand by a remotely controlled locomo- 
tive using remote handling techniques 


already pioneered in the Kiwi tests. 
When the engine has been coupled 
and checked out, two halves of a cylin- 
drical shield are moved into place by 
remote commands to prevent neutron 
activation of the test cell structure. 
After a test the engine will be taken 
to the MAD building by the remote 
controlled locomotive. The cylindrical 
radiation shield also provides a chamber 
which is partially evacuated by a steam 
ejector pump to simulate a high alti- 
tude environment. 

Three more test stands not yet started 
will be needed for all the engine static 
tests and engine integration tests in the 
Nerva and Rift (Reactor in Flight Test) 
programs. NRDC construction activi- 
ties are expected to stretch over the next 
three or four years and are to be on such 
a large scale that a construction man- 
agement company will be chosen for 
the project. 

Schmidt said a stage development 
contract for the Rift vehicle will be let 
in early 1962. All of the four contrac- 
tors who have studied the problem of 
flight testing Rift have recommended 
that the mission profile be a ballistic 
lob shot from Cape Canaveral with a 
Saturn Booster. 


AEC Plans Launch Vehicle Buy To 
Study Nuclear Propulsion Hazard 


Las Vegas, Nev.—Atomic Energy 
Commission plans to purchase a num 
ber of launch vehicles, possibly includ- 
ing the Scout, Pershing and Thor-Agena 
B, for a series of tests to explore health 
hazards and contamination created by 
possible failures in future space shots 
emploving nuclear propulsion or nuclear 
auxiliary power devices, the Interna- 
tional Symposium on Aerospace Nuclear 
Propulsion was told here last week. 

AEC contemplates a series of experi- 
ments, possibly beginning during the 
Fiscal 1963 period, to simulate the 
effects of these nuclear vehicles re- 
entering the earth’s atmosphere after 
failure to orbit, re-entering uncontrolled 
from orbit or ballistic flight and possibly 
re-entering under control. The com- 
mission hopes to gain experience and 
accumulate knowledge from the initial 
tests in the series before the flight of 
the first large Snap reactor. 


No Obstacles Seen 


This was indicated in a report by Lt. 
Col. J. A. Connor, Jr., formerly with 
the division of reactor development of 
the AEC, and now with National Aero- 
nautics and Space Administration in 
Washington. 

Connor says he does not envision 
any obstacles arising to prevent use of 
nuclear devices in aerospace environ- 
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ments. Separately, it was reported at 
the symposium by an engineer from the 
Martin Co, that the State Department 
had not received anv adverse world re 
iction to the orbiting in Midas 4A last 
summer of the first orbital radioactive 
device, a radioisotope generator made 
bv Martin 

In a related, parallel series of tests to 
those planned in space vehicles, the 
Air Force Special Weapons Center Bio- 
physics Directorate is now conducting 
for AEC at the National Reactor Test 
site in Idaho Falls another series of 
tests to pinpoint any health hazards 
posed by the use of nuclear devices in 
vehicles that explode on launch pads or 
in early phases of powered flight, 
thereby possibly releasing harmful radio- 
active material. These tests are being 
conducted with General Dynamics 
Corp. as a prime contractor. Air Force 
and AEC hope to learn what happens 
to nuclear materials released through 
destruction and fires. They plan to de- 
termine what size particles may be re- 
leased, their distribution, etc. In the 
Idaho Falls experiments, small amounts 
of fissionable materials are burned in 
crucibles to simulate launch pad disas- 
ter situations. 

From the results of these tests, 
AFSWC and AEC hope to determine 
the exclusion radius from the launch 


point for nuclear-fueled rockets, the 
permissable wind characteristics at the 
time of launch and other factors which 
may help in specifying safety conditions 
for men and equipment. The exclusion 
radius for nuclear-fueled vehicles may 
be smaller than that for chemically 
powered systems. 


AEC Wants Control 


AEC wants its own launch vehicles 
so that it can have complete control 
over an entire payload, rather than 
merely being a piggyback passenger on 
another shot as it has been in a recent 
Atlas E series and on Transit 4A. 

In the projected vehicle tests, AEC 
intends to simulate the failure of a 
vehicle to achieve orbit by returning 
the vehicle into the earth’s atmosphere 
at speeds between 24,000 and 25,000 
fps. and at shallow re-entry angles 
(about five degrees). 

Several areas the commission is ex- 
ploring and hopes to make safe from 
harmful side effects of released radio- 
activity are: 

e Launch. 

e Destruct capability. 

e Burning up during re-entry. 

e Return from orbit (burnup capability). 
e Ultimately, controlled re-entry. 

In connection with the AEC launch 
series, the possibility of recovering and 
reusing the guidance package of a Scout 
or modified Pershing missile will be in- 
vestigated. 


Studies Planned 


Also mentioned at the symposium 
were plans for: 
e Detailed studies of proton and elec- 
tron intensity and spectrum to be made 
by detectors in NASA’s Al5 and Al6 
communications satellites scheduled for 
launch into low-altitude, 40-deg. in- 
clined orbits next year. These satellites 
will be targeted as one-year lifetime ve- 
hicles. 
e An §-3A satellite shot, scheduled for 
launch in mid-1962, at the time of the 
anticipated demise of Explorer XII, for 
the purpose of continuing its function 
of monitoring fluxes in space. 
¢ Inclusion on Mariner R (Atlas-Agena 
B launch vehicle carrying Venus flyby 
package) of a plasma probe magne- 
tometer and a device for probing ener- 
getic particles. 
@ Radioisotope thermoelectric generator 
using Curium 242 isotope as heat source 
for electric power supply of the Sur- 
veyor unmanned, soft-landed lunar 
spacecraft. There had been some fear 
that such a device would cause contam- 
ination on the moon, thereby interfering 
with scientific tests designed to yield 
information about the origin of matter. 
Curium 242 is an Alpha emitter only 
and is not expected to interfere with 
Beta and Gamma ray inspection of the 
moon’s surface. 
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Born to it! 


Board fences are hard to find these days. 
And it’s a pity, too. 
Boys are born to balance on them. 


Take the little guy over yonder. 


Like all boys, 

he has a highly sophisticated 
system of control—one that’s outrageously useful 
on a board fence. 

He has sensing devices 

to signal just the right muscles, 
and muscle mechanisms 

to take just the right action— 
even if it amounts only to 
wiggling his toes 

in his sneakers. 


A lot of former walkers of board fences 
are today looking ahead to new challenge 
out in a vast region 

called space. 


Some are here with us ... designing and building 
control systems for space vehicles. 


Instead of imparting motion to sneaker-clad feet, 
we've got to move control surfaces, 

nozzles, even entire rocket powerplants. 

And instead of wiggling toes, 

we've got to steer space craft by reaction— 
developing small thrust pulses 

at their sides. 


Just as boys have an affinity for fences, 
we feel we are born to assignments 

like these. 

Control is our business. 


For assistance with your control and 
control system problems, contact 
Mr. L. G. Burns, Vice President 


CHANDLER EVANS CORPORATION 
West Hartford lI, 
Connecticut 








-.-- Of the PHANTOM IT 


The unrefueled range of the Phantom I oper- the earth’s surface. As an air superiority 
ating from carriers or existing suitable friendly fighter, its combat range extends over 96% 
land bases allows this twin mission aircraft of the earth’s surface. Much of the small area 
to carry a multi-ton load of conventional or outside the influence of the Phantom 1 is in 


nuclear ground strike weapons over 92%, of the Transpolar Arctic. 
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Phantom II and F-101 Fighter and Attack Aircraft « 
Project Mercury and Aeroballistic Spacecraft * Talos Airframes and Propulsion Systems + 
Quail Decoy Missiles * Rotorcraft « Electronic Systems *« Automation 
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Midas Detects Titan 

Cape Canaveral—Midas IV_ infrared 
sensors picked up the launch of a Titan 
ICBM development flight minutes after 
it was launched here at 6:28 p.m. Oct. 
24. 

The experiment had a 10-min. window 
in order for Midas to be in sight of the 
Titan, and the missile was launched 
during the first minute. Confirmation 
of the detection was made by the Midas 
readout station in Sunnyvale, Calif. 

The USAF-Martin Titan impacted 
6,100 mi. down the Atlantic Missile 
Range. 











Radar Is Seeking 
West Ford Dipoles 


Washington—A radar search was un- 
der way late last week for a small patch 
of metal fibers believed to have been 
placed in orbit as a piggy-back payload 
with the USAF’s Midas IV_ ballistic 
missile defense alarm system satellite, 
launched from Point Arguello, Calif. 

The controversial Project West Ford 
experiment, conducted by Lincoln Lab- 
oratory for the Air Force Systems Com- 
mand, is intended to produce a belt of 
tiny dipoles in polar orbit capable of 
reflecting radio signals at microwave fre- 
quencies (8,000 mc.) over interconti- 
nental distances. 

Telemetry signals indicated that the 
20 x 6 inch cylinder containing 350 
million tiny metal fibers was ejected 
from its canister shortly after the 
Midas IV went into orbit. If the ex 
periment went according to plan, it was 
expected to be 30 days before the patch 
of orbiting dipoles released would spread 
into an earth circling belt. 

Difficulty of locating the patch of di- 
poles may be due to the fact that radar 
has never before been used to locate 
so diffuse a target at such extreme 
ranges. 

After about 60 days the tiny dipoles 
are supposed to be evenly dispersed 
about the earth at 1,200 ft. intervals 
with an average density of about 90 
dipoles per cubic mile. An Air Force 
spokesnian said their orbital lifetime 
will be no more than a few years befor 
the pressure of solar radiation drives 
them into the atmosphere 


NASA Orders 14 More 


Deltas From Douglas 


Washington—l'ormal contract calling 
for delivery of 14 additional Delta vehi- 
cles has been awarded to Douglas Air- 
craft Co. by the National Aeronautics 
and Space Administration. Amount of 
the contract is $19 million. 

The additional order, disclosed by 


5 


Aviation WEEK in June (June 26, p 


32), was due to the reliability demon- 


strated by the vehicle. Six of the 12 
Deltas on the original order have been 
launched; the last five were successful 

The remaining six vehicles will be 
used to launch a variety of scientific 
satellites, and two additional Tiros 
weather satellites (AW Aug. 28, p. 33 
The new Deltas will be used to launch 
Tiros and communications satcllites, 
including NASA’s Relay and Syncom 
and American Telephone and Telegraph 
Co.’s Telstar active satellites 

The tenth Delta vehicle has 
assigned to carry the United Kingdom 
electron satellite, designated UK-1. 
which recently was shifted from a Scout 
vehicle because the satellite is too larg« 
to fit the Scout pavload envelope (AW 
Oct. 9, p. 27). 

Delta vehicles delivered under the 
new order will develop 170,000 Ib 
thrust using the MB3-II Thor booster 
propulsion system. The first 12 vehicles 
use the MB3-I engines, standard in 
DM-18 Thors, which develop 150,000 
Ib. thrust. 

Because of a shorter transition sec 
tion, the new Deltas will be 73 ft. high, 
compared with the 77-ft. vehicles in the 
first order. 


bec n 





Helicopter Record Claims 


Air Force has claimed three new world 
rate-of-climb records for the Kaman 
H-43B Huskie turbine powered helicop- 
ter. All were made in one flight at the 
Kaman plant at Bloomfield, Conn. They 
are: 

@ Time-to-climb to 3,000 meters (9,842 
ft.), 2 min. 44.5 sec. Previous record of 
3 min. 29.1 sec. was set by a Bell HU-1 
in July, 1960. 

@ Time-to-climb to 6,000 meters (19,684 
ft.), 6 min. 42.3 sec., breaking a record 
of 8 min. 7.1 sec. set by the HU-1, also 
in July, 1960. 

@ Time-to-climb to 9,000 meters (29,526 
ft.) 14 min. 11.5 sec. 
was held by a French Alouette with a 
time of 17 min. 43.9 sec. set in June, 
1958. 

Russian claims received by the Federa- 
tion Aeronautique Internationale in Paris 
last week contain slightly different figures 
for records set by the Kamov Vintokryl 
convertiplane than those that appeared in 
the Russian press (AW Oct. 23, p. 30). 

Over the 15-25 km. course the claimed 
figure is 366 kph. (227.4 mph.) and over 
the 100 km. closed course, 336 kph. 
(208.8 mph.). 

The recent Soviet claim that its E-166 
fighter set a world speed record over a 
100 km. closed course of 1,482.039 mph. 
would, if approved, better the old record 
of 1,390.24 mph. set by Cdr. John F. 
Davis in a McDonnell F4H-1 in Sept., 
1960. 


Previous record 
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News Digest 





Budget Bureau should be given a 
ng role, the Senate Gov- 
ernment Operations National Policy 
Machin Subcommittee said last week 
in its sixth and final report. The report 
said the Defense Department’s plan to 
make bu projections for five-year 
periods than annual estimates 
was the t f advance planning needed 
through government. 


larger pl int 


Liquid-propellant Seabee rocket was 
fired fh the water off Pt. Mugu. 
Calif., last week in an Aerojet-General 
progran letermine the feasibility of 
the tech1 e for liquid engines. Rocket 
was fue vhile floating horizontally, 
ballasted upright and fired from under- 
water | bout four feet of the tip 
extending e the surface. 


Deadline for comments on proposed 
tablish a non-profit company 
lopment, operation and 

nt of a commercial communi- 
lite svstem has been ex- 
tended f Oct. 30 to Nov. 12 by the 
Federal munications Commission 
AW Oct. 23, p. 29). The FCC took 
the act r request for extension by 
Genera hone & Electronics Corp. 


plan t 
for th 
manage! 
cation 


British European Airways will sell its 
n an independent carrier, 
BEA will first offer the 

it holds to Jersev, then 

m on the open market if 

loes not purchase them 

issociated with Jerse 

lier this vear, BEA sold 

Alitalia, the Italian air 


E. W. Rawlings, former com 

USAF Air Materiel Com 
mand wen named president of 
Gene effective Dec. 1. He will 
suCcce les Bell, who will become 
in of the company. Gen 
xecutive vice president of 
General M since April, 1960, rr 
tired f the Air Force in 1959. He 


nder of AMC from 1951 to 


mand 


board 


Rawli 


Was ¢ 
retiren 


Breguet 1150 ASW Atlantic made its 

light Oct. 21, at Toulouse, France 
| +2 min. and went off with 
out difficulty. Twin-turboprop aircraft. 
Rolls-Rovce Tvne engines, 
v of 12. 


first flig 
Fl _ 
tie’ 


pt We 


Catties 


Sigurd Varian, 60, founder of Varian 
Assoc was killed recently when 
his Pi Apache twin crashed in a 
hea ff the west coast of Mexico 
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IATA Plans to Bolster Enforcement Unit 


Threat of crackdown by CAB moves convention dele- 
gates to seek improved policing of illegal rates. 


By L. L. Doty 


Sydney, Australia—Fear of governmental interference in the enforcement 
policies of international airlines has led delegates to the International Air 
Transport Assn.’s general meeting here to seek to strengthen the Breaches 
Commission, the group’s internal enforcement body. 

This action was prompted largely by a letter sent earlier this month to 
Pan American World Airways President Juan T. Trippe by Civil Aeronautics 
Board Chairman Alan S. Boyd. The letter, circulated at the opening work 
session as an agenda item, expressed concern over the “serious adverse effect 
of unlawful rate and tariff practices by certain foreign carriers operating to 


and from United States.” 

Boyd said he understands that these 
ictices were becoming more wide- 
read and warned that “the board is 
indertaking a strong enforcement pro- 
‘ram designed to develop proof of such 
iolations. If proved, it is probable 
ihat much more severe enforcement 
teps than heretofore attempted will 
be pursued.” 

Boyd urged IATA to accelerate its 
efforts to police and enforce agreed 
rates and concluded that cooperative 
action would “correct a deteriorating 
situation which has but superficial bene- 
fit to the few while creating long range 
disadvantage for all.” 

Chief offense has been the practice 
of allowing or even encouraging travel 





London Airport Charges 


London—Minister of Aviation Peter 
Thorneycroft last week declined to com- 
ment on Sir William Hildred’s accusa- 
tion that he refused to listen to argu- 
ments in favor of reducing London Air- 
port charges. 

In another round in the running bat- 
tle between the two, Sir William claimed 
Thorneycroft has applauded IATA’s 
policy of trying to produce low fares 
and then proceeded to make it impos- 
sible by raising his charges by $5.6 mil- 
lion. “Go away and do the impossible,” 
he said 

Thorneycroft’s position is that airlines 
will be charged for the use of air traffic 
control, navigation and meteorological 
aids (AW Aug. 14, p. 41) to eliminate 
taxpayer subsidy. His philosophy prob- 
ably will be debated soon in Parliament. 

Referring to the increase in charges, 
the Ministry contends the figure for 1961 
will be $3.5 million, compared with the 
figure used by Sir William. 
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agents to sell international tickets at 
discount prices as a means of drawing 
trafic away from competition. This 
has been particularly prevalent in New 
York, according to delegates. 


Cash Under Table 


Payment of cash bonuses to minor 
employes of travel agents is another 
method allegedly used as means of 
luring business. Some carriers are said 
to be collecting only 70% of the total 
fare charged the passenger by the 
travel agent as one means of allowing 
under-the-table discounts. 

Generally, it is conceded that viola- 
tions are committed at the local sales 
level and that top-level managements 
are continually battling to curtail them. 
One carrier, Avianca, considers proof 
of such acts as reason for immediate 
dismissal of a guilty employe. 

In the past, IATA has taken only 
lukewarm measures to bolster its en- 
forcement policy. An attempt last year 
to increase the maximum fine failed on 
the grounds that, of 691 cases brought 
before the Breaches Commission, only 
eight resulted in a maximum penalty. 
Prior to this week’s meeting, a mail vote 
was taken among members to determine 
whether the rules should be changed to 
hold travel agents rather than airlines 
directly responsible and thus subject to 
fines for participating in rate cutting. 
Because of ill effects this proposal may 
have on airline-travel agent relations it 
is not expected to pass. 

Here are measures IATA hopes to 
adopt as first steps toward strengthening 
enforcement rules: 

e Increase the number of enforcement 
officers from 24 to 36. 

e Use police methods in uncovering 
violations and adopt task force system 
in monitoring industry. 


e Authorize free endorsement of tickets 
from one airline to another. In such 
cases an airline receiving a passenger 
from another airline through an en- 
dorsed ticket is not likely to accept such 
a ticket if it must absorb an unauthor- 
ized discount in the process. 

e Minor breaches would be disposed of 
summarily without detailed investiga- 
tion to allow more time for handling 
major infractions. 

e Although maximum fines would re- 
main at present level, intermediate fines 
would be increased. 

Proposed adoption of the principle 
that violators are guilty until proved 
otherwise stood little chance of ap- 
proval because of opposition of British 
and American carriers. 

In general, the tone of this meeting 
was one of apathy, with most delegates 
appearing to be more engrossed in their 
own economic problems than in prob- 
lems of industry or IATA. Twenty-two 
airline members were not represented, 
including Eastern, Varig (Brazil), North- 
west, Real (Brazil), Trans-Canada, Cu- 
nard Eagle (Britain) and Aerolineas 
Argentinas. 

Shop talk centered around excessive 
capacity, fares and the fact that, outside 
of the blue ribbon North Atlantic mar- 
ket, tourist traffic growth is falling short 
of expectations. Internal politics was 
confined to election of officers to fill 
nine vacancies of the powerful executive 
committee. 

Proponents of Richard Jackson, presi- 
dent of Seaboard World, who was nomi- 
nated for a post on the committee by 
his company, conducted a vigorous cam- 
paign during the week. Jackson repre- 
sents liberals within IATA who want 





Equal Fares Sought 


Sydney, Australia—International car- 
riers are facing a new type of price cut- 
ting problem from the growing number 
of newly independent nations. Airline 
heads at the general meeting of Interna- 
tional Air Transport Assn. here have been 
asked to petition their governments for 
regulations requiring the substitution of 
higher IATA rate levels for the lower 
fares held under former colonial regimes. 

Refusal of some nations to eliminate 
these fares has created a problem on sev- 
eral international routes, it was charged, 
and was also one of the chief reasons for 
the collapse of the last IATA traffic con- 
ference at Cannes, France. 
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New Overhaul Time Plan Is Devised 


Miami—U.S, airlines and the Federal Aviation Agency moved On the 10th of each month 1irplanes would report to 
closer to agreement last week on a compromise system for FAA the number of engines they were forced to shut down 
controlling engine overhaul time—a plan that tempers FAA’s during the preceding 90 days. 
controversial formula approach to the subject. On the 25th of each month ther report would explain 

The new system, which may or may not prove workable, each shutdown, informing FAA whether it was precautionary 
was developed quietly by American, TWA, United and Con- or due to a malfunction. 
tinental engineers and FAA’s Flight Standards Service during If an airline’s malfunction rate was at or lower than a 
meetings that began late last summer. A six-month evaluation particular engine’s industry-wick lex number, that airline 
probably will begin within two weeks and involves the four usually would be eligible for a TBO extension, assuming it had 
carriers that helped conceive the svstem along with Piedmont, not been awarded one for a specified time span and it complied 
Riddle and possibly West Coast Air Lines. with other ground rules of the m. Shutdown rates that 

Engineers attending the annual Air Transport Assn. engi- exceed engine index numbers would fall into what was des- 
neering and maintenance conference here agreed that the cribed as an “alert area.” 
compromise, which includes significant concessions on FAA’s According to Al W. Dallas of \’s engineering department, 
part, represents “real progress.” Next month FAA plans to an alert area shutdown rate w | mean an immediate con- 
stage a two-day presentation in Washington, D.C. to brief its sultation between the operat nd the appropriate FAA 
regional air carrier inspectors on the system and gain their regional office. A program to reverse the trend toward excess 
reactions. shutting down of the engine at then would be developed 

Time between overhaul (TBO) of U.S. airline engines now by the airline and formally analyzed by the FAA, Dallas said. 
is controlled by a relatively simple formula that “escalates” If at this point the two partic llocked on what corrective 
TBO up and down according to an individual carrier's absolute action should be taken, the FAA regional office would appoint 
engine failure rate during a 90-day period. For almost two a “team of experts” to study 1 recommend changes in the 
years, the airlines have argued that this system is unfair because, program, he reported. 
they contend, there is no precise relationship between failure Until the airlines can assess the new system, FAA has 
rate and overhaul time. agreed to hold in abevance th roposed Civil Aeronautics 

The proposed system establishes a “par value” or index Board regulation that would make engine failure rate the sole 
number for every airframe/powerplant combination now in kev to TBO extension. 
airline use. That index number would express the number of Under the compromise plan gine shutdown rate would 
engine shutdowns—not engine failures—versus the number of play an important part in fixing the size of the TBO increase 
engine hours recorded. Index numbers, generally, would be awarded. But FAA also would sider the size of the airline, 
derived empirically from the past 18 months of industry its experience with the u engine, its maintenance 
experience. Each engine would have a different index number know-how, its facilities and t reason underlying each shut- 
reflecting the degree of reliability built into it. down it reported. 











stronger representation of smaller car The dwindling prestige of IATA g ibers to agree or even 
riers as a first step toward breaking drew some attention, but no conclu omp n an acceptable rate struc- 
dominance traditionally held by Pan — sions had been reached as of late last 

Am, British Overseas Airways Corp., week. One suggestion was made that the general meeting, several 
KLM (Royal Dutch Airline) and Air the general meeting should attempt to attempt made to persuade 
France. In his platform, Jackson ad- devote more attention to guidance of i to modify his report, a cut- 
mitted the importance of retaining these committees and conferences, particu- ng crit f the tactics applied by 
larger carriers in top IATA positions _ larly the traffic conference larg in deadlocking _ traffic 
because of significant financial and On this, V. H. L. Duboureg of ( their own interests. The 
manpower contributions, but called for KLM, who was chairman of last vear’s 1 | the large carriers with 
committee makeup that would ensure trafhc conference in Cannes, assured ng t t “ruthless blackmailers 
IATA delegates that it would “be a rf time” bv sidetracking 
long time, if ever’ before he would n major issues with 
again accept the task of attempting to 


representation of all major geographic 
areas. 


American Dominance 





Jackson’s bid failed by a narrow mar- ee ‘ Constant Threat 
gin due to fear of American dominance An-10 Modification iid in his report, as origi- 
that an “art of brinks- 
been created by the 
t of throwing the indus- 


of the executive committee. Although Moscow—Soviet An-10 transport is 

the incumbent committee members re- being modified to carry 132 passengers 

tained their strength by clecting their compared with current maximum pas 

own slate, Jackson gained his primar senger configuration of 100, according ypen-rate situation. He 

goal in the campaign—a more demo- to Soviet aircraft designer O. K. Antonov. t growing use of _such a 

cratic process i the election of com- He attributed the increased capacity to t 1 point in trathe con- 

mittee members through the introduc- changes in the interior seating configura- ere! : tions and added 

tion of a secret ballot for the first time tion. 

in IATA history. Antonov also said that “we are work- 
This achievement gives the liberal ing on problems of installing television 


ympanies’ positions on 
ttant issues are known 
this sort of gambit does 


group new opportunity to gai more sets and cinema apparatus in all produc- 1c. but vet it consumes 


recognition at future meetings. tion models of An-10 aircraft.” He again 
In a private session before the general repeated past promises that the An-24 


the more so, since it 
to follow the same tactic 
ne point further removed 
| position. And one day, 
ver-reach and it will be 


meeting opened, the executive com- transport would soon enter passenger 
mittee had considered several means of service, but did not give any specific 
staving off a secret ballot, but none was date for inauguration of its service. 

adopted. 
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ge bas > Seat ee 


IDLEWILD site of New York Airways’ operation is American Airlines’ individual terminal at the airy 


<i 


port. Above, the 107 parks near Ameri- 


can jet. Gate position in the helicopter operation is further from jet gate, with about 30 ft. between rotor blade tip and jet wing. 


N.Y. Airways 107 Fleet Keyed to Subsidy 


By Glenn Garrison 


New York—New York Airways’ plans 
for converting to a_turbine-powered 
Boeing-Vertol 107 helicopter fleet, with 
service beginning early next year, are in 
an uncertain state in view of the current 
helicopter subsidy situation. 

Since Civil Aeronautics 
cently indicated it may not 
New York Airways’ guaranteed 
ipplication covering five aircraft, the 
carrier may be forced to accept onl 

uur ships under the loan and look 
iround for financing for the fifth if 
trafhe warrants. 


Board re 
appro\ C 
loan 


Ceiling on Subsidy 
New York Airways’ difficulties aris« 


from congressional action last summet1 
putting a ceiling on the subsidy avail 
able to New York Airwavs, Chicago 
H{iclicopter Airways and Los Angeles 
A:rrways, and on CAB indication this 
month that the $6 million available for 
subsidy in Fiscal 1962 would be split 
evenly among the three carriers. New 
York Airwavs has been receiving almost 
half the total awarded to the three heli- 
copter lines 

The New York carrier’s original tut 
bine transition plans called for a five 
ship initial operation with a subsidy 
of $3.4 million for the first full veat 
of turbine operation. Plans also called 
for extension of routes. 

However, all three carriers were asked 
by CAB to submit new plans based on 
several subsidy allowances. New York 
\irways’ plans for both a five-aircraft 
and a four-aircraft operation topped the 
$2-million figure. CAB then advised 
the carriers that loan applications of 
Los Angeles and Chicago covering four 


36 


aircraft each would be approved 
promptly, but that “prior to any action 
by the Board on NYA’s pending loan 
application, the Board is affording this 
carrier a further opportunity to submit 
a plan or plans for operating four V-107s 
within the $1,950,000 limitation.” (The 
$6 million drops to $1,950,000 in Fiscal 
1963 or such earlier date when turbinc 
equipment is fully integrated, and the 
rate in succeeding vears will be reduced 
by $50.000 per vear.) 

The Board recognized that certain 
services of all three carriers would have 
to be cut to operate within the subsidy 
ceiling. Chicago, according to CAB, is 
expected to discontinue its mail service 
with Bell aircraft; Los Angeles will par 
tially curtail its proposed route expan 
s10n. 


Five-Ship Operation 

New York Airways, however, con- 
siders a five-ship operation the mini 
mum that would meet the needs of its 
irea. Its recent revised proposal to the 
Board concerning a five-ship plan sup- 
posed 1 first-vear subsidy of $2,752,000, 
and the elimination of some existing 
services and some proposed expansions. 
[t described this plan as the minimum 
“to which serious consideration should 
be given.” 

To cut Fiscal 1962 requirements be- 
fore the introduction of turbine equip- 
ment, New York Airways—at CAB’s 
suggestion—has filed for temporary sus 
pension of some services now operated. 
But, hoping for a change in the situa 
tion before the turbine patterns are 
established, the airline asked for the 
suspension only until Feb. 1 of next 
year 

New York Airways President Robert 


L. Cummings, Jr., regards the subsidy 
situation as ‘‘extremely serious” but be- 
lieves the evenly divided $6-million po- 
sition of CAB is a tentative one and 1s 
hopeful it will be modified. He has 
described the plan as being “‘much like 
the celebrated judgment of Solomon.” 
If New York Airways can’t win a modr 
fication of the plan, Cummings says, its 
future plans are unclear. He considers 
the $2-million limit “plainly inade- 
quate” and five aircraft the minimum te- 
quired in the interests of proper devel- 
opment. The program outlined by the 
Board, he feels, “would require the con- 
traction of the New York operation to 
an airport shuttle service only.” 

New York Airwavs officials believe 
the airline has been unjustly criticized 
as a high-cost operator. Cummings 
savs he is constantly confronted with 
the question “if you can do it for X 
number of dollars in Los Angeles or 
Chicago, why can’t you do it in New 


York?” 


Singular Difficulties 

But the New York carrier’s situation, 
he feels, is unique in several respects. 
Here are the factors as defined by New 
York Airwavs: 
e Weather in the New York area is 
worse than in the Chicago or Los An- 
geles areas. The airline has made a 
careful study of the weather situation 
and it is worse “in all categories” in the 
New York area, often varying among 
the three major airports served by New 
York Airways. The carrier has expended 
considerable effort in attempting to 
pioneer new instrumentation which 
will permit IF R operation. 
e Expenses of an unusual nature in pro- 
viding service. For example, the unit 
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terminal situation at Idlewild means 
operation by New York Airways of 
buses to provide connections for its 
passengers. Also, the carrier has four 
major points to serve. 

¢ Financing on a sound basis which has 
produced a current ratio with Vertol 
44B piston equipment of 88 equity dol- 
lars to 12 debt dollars. This will go to 
43 equity against 57 debt with the ini- 
tial 107 operation. Cummings said the 
even split would penalize New York 
Airways and the communities it serves 
“principally because our company has 
successfully carried out the very capital 
financing program which the Board has 
applauded as a good example for the 
industry.” 

The weather situation, according to 
the airline, has resulted in a performance 
factor percentage for New York Air- 
ways generally in the high 70s (this 
year’s will be about 80) compared with 
the high 80s and low 90s for Los 
Angeles and the 90s for Chicago. Thus 
two out of every 10 of New York Air- 
ways’ customers cannot be properly 
served and cancellations mean the ex- 
pense of backup service and interrupted 
trip expenses, plus loss of good will. 

Various programs such as studies of 
instrumentation, noise and factors in 


operating from city rooftops, have ad- 
vanced the state of helicopter operation, 
Cummings says, but New York Airways 
is often criticized for the cost of such 
programs. It is mostly a matter of time 


and effort, however, Cummings said. 
because the cost hasn’t amounted to 
more than $75,000-80,000 a vear at the 
most. 

Transition from the single-engine 
44Bs to the twin-turbine 107 will per- 
mit New York Airways to: 

e End restrictions at several] points on 
its routes. For example, night passen- 
ger operations in and out of Manhattan 
will be possible for the first time 

e Speed service between the points both 
because of the higher cruise speed of the 
aircraft and the fact that many routes 
can become direct. Single-engine limi- 
tations now require several circuitous 
routings. 

e Boost passenger traffic from an esti 
mated 150,000 this vear to an estimated 
400,000 during the first vear of turbine 
service. 

e Serve new rooftop heliports such as 
the planned Pan Am Building heliport 
in mid-Manhattan and the planned 
New York World’s Fair heliport atop 
a restaurant. The vertical takeoff and 
landing characteristics of the tandem 
rotor 107 are vital to these plans 

e Advance New York Airways’ goal of 
IR operation to overcome the weather 
problem. Even with the 107, perform- 
ance factor under present VFR limita- 
tions is estimated at only 85%. 

e Reduce minimum altitudes and _per- 
mit straightening of routes. At present, 





Helicopter IFR System 

Washington—Federal Aviation Agency 
has set a Jan. 1, 1963 target date for 
inaugurating operation of an Instrument 
Flight Rule system for helicopters, ac- 
cording to Harry Bernard of FAA’s 
Flight Standards Service. 

The Agency, Bernard said, also is 
considering a rule that would allow heli- 
copter operators to hoist and carry ex- 
ternal loads without obtaining special 
FAA certificates. Such operations could 
be conducted for compensation under 
the proposed rule, he said. 

Because the helicopter is a “very fine 
radar target,”” Bernard said, FAA efforts 
to establish control and separation by 
use of radar have achieved “considerable 
success” in Chicago and Los Angeles. 











operations must be conducted over open 
areas. Minimum altitudes over Central 
Park are 1,200 to 1,500 ft.; minimum 
altitudes with the 107 are not expected 
to exceed 500-700 ft. anywhere in the 
pattern. 

New York Airways’ present pattern 
of service, with a flect of five 44Bs, in 
volves 26 daily round trips in its shut 
tle operation between Idlewild, La 
Guardia and Newark airports and the 
downtown Manhattan heliport at Wall 
St. This is now operated with three 
44Bs, but two 107s are expected to do 
the job. : 

Suburban services include three pas 
senger and one cargo-mail round trip 
at Stamford, Conn.; three passenger 
round trips to White Plains, N.Y.; an 
all-cargo round trip to the airport at 
Bridgeport, Conn.; and one round trip 
to Teterboro Airport, N.J., which carries 
passengers one way and cargo the other 

Sample times are 23 min. Idlewild 
Newark, which will be shaved to 13 
min. with the 107; 11 min. Idlewild 
La Guardia, which will go to 6 min.; La 
Guardia-Wall St. 10 min., which will 
go to 6 min. Because of the circuitous 
routing necessary (via La Guardia o1 
via Coney Island), there is now no 
direct service between Idlewild and 
Wall St.; the 107 will make such service 
possible with a time of 7 min 

The northbound suburban routes are 
now served from La Guardia, but again 
the 107 will make it possible to shift 
this connecting point to Idlewild. 

The application for suspension of 
services noted above involves Bridge 
port, Stamford, White Plains, Tete 
boro and the night mail service now 
being operated to the W. 30th St. heli 
port in Manhattan. This service operates 
from Idlewild and La Guardia to 30th 
St., then on to Newark. It runs all night, 
handling 4,000-5,000 Ib. of mail as well 
as about 1,200 Ib. of express and some 
freight. 

The original plan for 107 


service 
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called for expansion to Danbury and 
New Haven, Conn., passenger service 
to Bridgeport’s now idle heliport, service 
to Paterson, N.J., and service to Rock- 
ville Centre on Long Island. Also 
planned was greatly expanded service to 
Teterbor Stamford, and White 
Plains, si to Manhattan after dark, 
and a general increase in service. 

Under revised plan for five air- 
craft submitted last month to CAB, 
all servic White Plains, Danbury, 
Rockville Centre and W. 30th St. is 
eliminated, and other suburban opera- 
tions are limited. It calls for 34 round 
trips daily in the inter-airport and Wall 
St. shutt with average 30 min. fre 
quency. Six round trips are scheduled 
to Star Bridgeport and New 
Haven, six to Teterboro and Pater- 
son in N Jersey. 

For the first full year of operation, 
this pla stimates total non-subsidy 
revenu¢ $3,228,000. Total subsidy 
need is it $2,752,000. This includes 
$1,027 illowance for return and 
taxes, 10-year average basis. By 
averaging the return, New York Airways 
says ab $400,000 in subsidy was 
eliminat 

Schedu miles total 985,000 with 
a performance factor of 85%. Average 
utilization is 4 hr. 20 min. Revenue 
total 408,000 with a 42% 
passenge! id factor. Available seat 
375,000; average trip dis- 
Yield per passenger 


passenge 


miles tot 
tance 271 mi 
mile is 3 nts 

The ills for two aircraft fully 
schedul nter-airport and Manhat 
tan s¢ me aircraft in suburban 
n training, route check 
kup use, and one in main- 


SeTVICC 
and fleet 
tenance 
New k Airways said the five air- 
craft a irely sufficient to meet fur- 
ther requirements, particularly the need 
for prot n against irregular schedule 
perfon 
Che r has an option on five ad- 
ditiona 7s, with plans to take deliver- 
ies as trafic warranted. When the fleet 
»f seven, it had been ex- 
breakeven subsidy need 
» zero. If service is inau- 
fewer than five aircraft, the 
his result will be postponed 
revised plan above is des- 
minimum which should 
nsidered, New York Air 
vided plans for four- and 
peration. Lowest sub- 
sidv nee s $2,002,000 for three air- 
craft in r-airport service only, Carrv- 
ing 29§ issengers and with a utili- 
zation 18 min. 
The ftop heliports offer “fantastic 
according to New York 
ials, and are bound to ac- 
delivery of more aircraft. 
scheduled to be held in 1964- 
ted to require three aircraft 
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in continuous service between the fair 
site, the Pan Am roof and the Wall St. 
site. In addition, the airport shuttle 
will serve the fair on a scheduled basis. 
Leased aircraft would be a_ possibility 
to handle the fair traffic. The fair is 
expected to bring a traffic peak, and the 
airline will try to build service so that 
the peak won't drop off after the fair. 

The Pan Am Building roof is ex 
pected to be in operation in 1963. 
Negotiations are still under way between 
Pan Am, the building corporation, and 
New York Airways (AW Oct. 2, p. 42). 

Both the fair and the Pan Am Build- 
ing roof offer rich potential in two-way 
trafhc flow, New York Airways officials 
say. Fair visitors will be coming and 
going in shifts. As far as the Pan Am 
roof is concerned, surveys indicate that 
about 50% of the people coming into 
the New York airports have an ultimate 
destination in the midtown area where 
the building will be located. Arrivals 
from the airports should balance office 
executives leaving the area. 


Noise Tests 


Rooftop operation suitability is a 
part of the noise test program that has 
een carried out with the productior 
I 1 out with tl luction 

7 now being used by New York Air- 
10 being 1 by New York A 


ways. In one recent test, the aircraft 


went through hovering, vertical climb 
and descent and ground idling exercises 
at La Guardia, while noise technicians 
made measurements in the airport man- 
ager’s office. This was to simulate what 


ofice workers in midtown Manhattan 
near the Pan Am Building would hear. 
Vertol retained an acoustical consultant 
company to make the tests. 

The airline’s contract with Vertol 
spells out internal and external noise 
criteria which must be met, and New 
York Airways says the 107 is meeting 
these requirements. Thev call for a 
maximum external noise of 86 5 db. 
measured 100 ft. horizontally from the 
helicopter in hover attitude. Internally, 
the maximums are 86 db. in the cockpit 
and 73 db. in the cabin. 

New York Airways plans to utilize 
fully the vertical climb and descent 
characteristics of the aircraft. Approved 
operation is expected with no height- 
velocity curve for the 107 under stand- 
ard conditions up to the maximum 
gross weight of 18,650 Ib. Pilot pro- 
ficiency is expected to eliminate the 
curve under non-standard conditions. 

New York Airways has put about 100 
hr. on its current 107, which will go 
back to Vertol for modifications includ- 
ing the upper control system fix. The 
aircraft actually is the third production 
model, the first being retained by Vertol 
and the second—which is New York 
Airways’ No. 1—now in FAA testing 
along with several others. 

Vertol has stationed a half dozen 
engineers and 10 mechanics at New 
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Harco to Be Evaluated 

London — Eurocontrol, the integrated 
international air trafic control system 
above 20,000 ft., will evaluate a naviga- 
tion system called Harco (hyperbolic area 
coverage) developed jointly by Decca 
Navigator Co., C.S.F. of France, and 
Telefunken of Germany. 

System will include an 
Decca system which eliminates distor- 
tion on the pilot’s presentation, one of 
its major criticisms in the Decca-VOR 
DMET controversy. Follow-on to Decca 
is called Omnitrack and is currently being 
flight tested. Prototype unit has flown 
about 1,200 hr. 

Working with three developers will be 
Teleregister Corp., which specializes in 
on-line data processing and systems de- 
sign. Evaluation of the Harco system 
will start early next year. VOR/DMET 
system also has been submitted for Euro- 
control approval. 


improved 











York Airways’ La Guardia headquarters 
to work directly on de-bugging prob- 
lems with the aircraft. Modification 
drawings are issued on the spot. About 
150 items, none of them serious, have 
turned up, including such work as radio 
re-wiring, maintenance accessibility 
changes and the like. 

The aircraft was grounded once be- 
cause of a problem in the short high- 
speed shaft connecting the mixing box 
and the engines. In effect, the design 
fix was to change to larger bolts and 
rework the threads between nut and 
bolt to tighten the fit of the shaft and 
reduce vibration. 

Other problems have included over- 
sensitivity in the vaw sensing part of 
the stability augmentation system. The 
system in the prototype worked _per- 
fectly, but it was hand-built. The more 
sophisticated, lighter production system 
still has sensitivity problems, but the 
ire being solved. 

The 107 has a low level of cabin 
noise, but presently is subject to some 
noise from blade slap. Use of automatic 
rather than manual trim control will cor- 
rect this to some extent, it is expected. 
Also in process is redesign of blade tips 
which will alleviate the slap. Another 
item is the rotor brake, which has been 
removed temporarily from the present 
ship. There had been slippage of the 
brake and modifications are in process. 

The airline has been checking out 
the 107 over its routes, training super- 
visory pilots, and using the 107 for 
various demonstrations. These include 
flying the points involved in the Wash- 
ington area helicopter case now before 
CAB, in which New York Airways is 
one of eight applicants (AW Oct. 23, 
p. 36). 

Line pilots are expected to make the 
transition to the 107 in about 12 hr. 


The vertical climb and descent opera- 
tion is not expected to present a train- 
ing problem. 

New York Airways has applied for 
a waiver to the requirement that host- 
esses be carried on transports with 
capacity of 20 passengers or more, con- 
tending that hostesses would have noth- 
ing to do on the shorter flight legs. 
On longer segments, their presence 
night be justified. 

Federal Aviation Agency certification 
tests with other 107 aircraft are now 
in progress, and certification is expected 
not later than the Nov. 25 date which 
was the most recent target. 

New York Airways plans to institute 
im entirely new maintenance program 
with the 107. This is a continuous main- 
tenance program based on a 500-hr. 
cycle, broken down into five phases. Ob- 
ject is to achieve a program of equalized 
inspection as far as time and man hours 
are concerned. Goal is never to have 
a ship down for more than 8 hr. The 
present 44Bs are down as long as 48 hr. 
in some cases. 

Under the program, the airline’s tar- 
get is 1,000 hr. TBO (time between 
overhaul) on major components such 
as main rotor transmissions, and 2,000 
hr. on the rotor hub. This assumes a 
five-ship fleet and will be based on a 
sampling program. A minimum of one 
year is expected to be necessary to 
teach these goals. The airline has ex- 
pended considerable time and effort in 
developing its own maintenance pro- 
gram for the new aircraft and expects 
it to be a milestone. 

With the 44B, the main transmission 
is up to 800 hr. and the rotor hub to 
1,600 hr. The figures could be higher, 
but the airline expected its new air- 
craft much sooner and did not apply 
for higher TBOs with the old ships. 

Maintenance and_ overhaul hours 
with the 44B run about nine man-hours 
per flight hour and the airline esti- 
mates the 107 may reach this level 
after two vears of operation. This of 
course would be a major improvement, 
because the 107 is a larger aircraft with 
more sophisticated systems and a pas- 
senger payload of 25 instead of 15. 

Maintenance accessibility of the 107 
over the 44B is described as a major 
improvement. One advantage cited is 
the location of fuel tanks and many 
electrical components in the landing 
gear/fuel stubs. 

Overhaul of engines is performed by 
the manufacturer and this will continue 
to be true with the 107. 

The airline originally had planned 
on receiving its initial 107s with the 
General Electric T58-100 engines and 
later retrofitting the more powerful 
-110s. However, due to the delay in 
the certification program which _post- 
poned deliveries, the initial aircraft now 
will have the later engine. 
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New Helicopter Airline Has Early Success 


San Francisco—San Francisco & Oak- 
land Helicopter Airlines, operating 68 
flights daily with two Sikorsky S-62 
helicopters only five months after in 
augurating scheduled service, now sees 
its way clear for a subsidy-free opera 
tion. 

The subsidy-free formula is based on 
a high aircraft utilization very 
short-haul routes into heavy passenger 
density areas at a high rate per passen- 
ger mile. The airline has contracted 
with Sikorsky for deliverv in January of 
« third S-62 under a lease-purchase con 
tract, the same arrangement under 
which the first two were obtained. 

Company officials feel the third air- 
craft will strengthen the formula into a 
working reality. So far, the company 
has been unable to show a profit but, 
since all elements of the formula are 
particularly adaptable to the area SFO 
serves, the airline expects to pass its 
break-even point within a vear 

Conducting its service as an air-taxi 
operator, SFO now serves five points in 
the San Francisco Bav area: San Fran- 
cisco airport, downtown San Francisco, 
Oakland airport, downtown Oakland 
and downtown Berkeley, the last being 
a new service launched earlier this 
month. With the third helicopter, the 
airline will expand its routes to include 


Palo Alto. 


Subsidy-Free Formula 


Here are the details of the philosophy 
which SFO feels will help it reach a 
self-sustaining performanc« 

e Break-even load factor on the 750 
seats now offered daily is about 38% 
Currently, the airline is carrying an aver 
age of about 150 passengers each dav. 
Trafic has steadily increased an average 
of about 10 passengers per dav, so that 
a dailv trafic figure of 200 passengers 
is now in sight. The new Berkeley oper 
ation is expected to boost this total to 
300 to bring the carrier up to its break- 
even point. 

e Company has stayed well within its 
originally projected cost level of $2,000 
daily. 

e Aircraft utilization has been hiked to 
6 hr. 50 min. Operations are conducted 
between 5 a.m. and midnight 

e Fares are low—between $4 and $8.50— 
but because flying time on each leg of 
its route svstem is short—an average 
8 min. per flight—yield per passenger 
mile is high. 

e Downtown heliports are centrally lo- 
cated. Airport heliports are conveniently 
located to connecting airline flights 
Downtown heliports have been con 
structed bv the cities and are leased at 
to SFO, which serves as a 
operator and may collect 


Ove! 


low cost 
fixed-base 
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landing fees from other helicopters 
using the facilities. 

Organized in January of 
SFO raised the 
begin operations, acquired its S-62 tur 
bine-powered helicopters, devised _ its 
maintenance and overhaul procedures, 
staffed the company and began sched- 
uled service, all within the six months. 
Sparking the crash program was M. F. 
Bagan, now president of the company, 
and former vice president and assistant 
to the president of Los Angeles Airways 

Bruce F. De Haas, vice president of 
operations, was also associated with Los 
Angeles Airways as was John J. Cun- 
ningham, SFO’s vice president and 
assistant to the president. Unique in 
helicopter carrier operations is the staff 
of four sales people who cover the Bay 
area under a well-organized sales pro 
gram. Each heliport terminal, modern 
and well-appointed, is manned by at 
least one agent and a porter 


this vear, 


necessary capital to 


Contract Provisions 

The lease-purchase contract with 
Sikorsky includes a _ remove-replace 
clause for certain parts. Under this 
clause, SFO pavs Sikorsky $15 for each 
flight hour accumulated on each heli 
copter. In return, Sikorsky will pro 
vide without additional charge, replace 
ment of main transmissions, main roto1 
heads, intermediate tail 
transmissions and tail rotor heads when 
ever such components are removed and 
shipped for overhaul to Sikorskv’s plant 
All other maintenance is done by SFO 
at its San Francisco airport headquar 
ters. 

At the time the contract 
cuted, the airline paid $5,000 for each 
of the two S-62s At the time of cde 
livery, ‘the airline paid Sikorsky an addi 
tional $22,500 per helicopter as deposit 
Rental rate for a period of 
beginning June 1, is $5,000 per 
per helicopter. 

The lease 
period of eight months beginning June 
1, 1962, at a rental rate of $6,750 per 
helicopter per month. After May 31, 
1962, the airline has an option to put 
chase each helicopter at the 
$228,458, less the deposit of $2 
a net price of $200,958. If SFO extends 
the lease bevond June 1, 1962, purchas¢ 
price will be reduced by $5,000 for each 
month SFO Sikorsky the rental 
charge of $6,750 

The company holds a commitment 
from the Bank of America National 
Trust and Savings Assn., subject to nor- 
mal banking requirements, for a term 
loan of $300,000 to help finance the 
purchase of the aircraft if the option 
is exercised. The entire financing pro- 
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ells business and government leaders — through regular ads like ti 
NESS WEEK — about the vital contribution local airlines are mak 
ierican business activity. « This new campaign reports on ways to 
riers to increase sales, reduce costs, solve problems, plan pron ) 
<. © Texaco is proud of its long and close association with the airl 5 ir 


Local airline service becomes new factor in marketing strategy 


Many marketing strategists are now getting a hefty assist from local airline service. Reach- 
ing a population of over 115,000,000 in 536 cities, local carriers tap more than 90% of the 
effective buying power in the U. 8S. 

One sales manager covers wide marketing areas with a small sales staff by basing his men 
in key centers like New York, San Francisco or Kansas City—then uses local airline flights to 
enable those men to cover outlying buying centers. 

Most local carriers schedule flights so frequently, convenient connections can easily be 
made among the major markets in their territories. Just recently, Central Airlines stepped 
up service to such major trading areas as Kansas City, Wichita, Salina and Topeka. Pacific 
Air Lines now provides over 100 as . 
flights daily between 31 cities in Cal- = js 
ifornia, Oregon and Nevada. Cur- * Pegg ama . ’ 
rent route systems of all domestic ease . 
local airlines are available from the 
Association of Local Transport Air- 


lines, Wyatt Bldg.,Washington, D.C. NEW RADAR-CONVAIRS recently acquired by Central Airlines. 30% of all 
local plane miles are now flown by turbine or other newer-type equipment, 





Extra services give local flying added economy and comfort 


Outstanding customer service is a big reason why local airline passenger vol- 
ume jumped a whopping 101% in less than 5 years. Now local carriers are 
going all out to make local flying more convenient... more pleasant and eco- 
nomical than ever before. 

Allegheny Airlines, for example, lets passengers stamp their own boarding 
tickets on its no-reservation commuter flights—and slashes fares by as much as 
40%. Piedmont Airlines lops nearly 75% off the return fare on some weekend 
flights. 

On the lighter side, Mohawk Airlines offers passengers free cigars and an 
authentic Gay Nineties decor on its “Gaslight Flights” to the beautiful New 
York North Country. Aloha Airlines even puts on a floor show en route — as 
ukelele-playing, native-born stewardesses entertain passengers with singing 
and hula dancing. 


Local carrier sets up vital air link with Glen Canyon Dam 


Indicative of how local carriers expand to meet business 

needs in their areas is the Bonanza air service to the site 

of Glen Canyon Dam — one of the world’s biggest build- 

ing projects at Page, Arizona. 

; Daily Bonanza Air Lines jet prop flights connect Page 

pecans with Phoenix and Salt Lake City. rs¢ > ajor . 
onenaies an armies it Salt Lake City. Per onnel of the major ' 
and sequins for the contractors on the dam and government officials are the GIANT NEW DAM at Glen 
stewardess are part of eS ite ell z . P +48 ee eee Canyon will back the Colorado 
the Gay Nineties decor heav iest users of these flights. In addition, Bonanza flies in jor 185 miles. Scenic flights 
on Mohawk Airlines in a variety of air cargo — ranging from medical sup-_ to the dam site at Page, Ari- 
popular “Gaslight j a zona, can be made on Bonanza 
Flights.” plies to construction gear. Air Lines. 


Information on how local airlines contribute ROSTER OF LOCAL SERVICE AIRLINES: (Domestic) Allegheny ¢ Bonanza 
¢ Central ¢ Frontier « Lake Central ¢ Mohawk ¢ North Central ¢ Ozark 
ee ¢ Pacific ¢ Piedmont ¢ Southern « Trans-Texas ¢ West Coast ¢ (Intra- 
Texaco Inc., Aviation Sales Department, 135 Hawaiian) Aloha ¢ (Intra-Alaska) Alaska « Alaska Coastal « Cordova e Ellis 
East 42nd Street, New York 17, New York. i ¢ Northern Consolidated ¢ Reeve Aleutian ¢ Wien ¢ (International) Caribair. 


to America’s business growth... prepared by 
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including one spare CT5§ engine, ramp 
equipment, rotor blades, one set of tail 
rotary blades, communication equip- 
ment, furniture and fixtures. A substan- 
tial amount of the proceeds was directed 
toward initial costs of the lease-purchase 
agreement. 

SFO, which operates under constant 
radar control of towers in the area, has 
an operating performance of 97% of 
schedules completed. Maintenance and 
major overhaul work is conducted on 


weekends when only one helicopter is 
in service. Other maintenance is done 
between midnight and 5 a.m. 

As an example of the low costs of 
serving as a fixed-base operator, SFO 
operates the downtown San Francisco 
heliport at a monthly cost of $50 plus 
25 cents for each passenger who lands 
or takes off from the heliport. A nomi- 
nal monthly rental is paid to the San 
Francisco Port Authority, in addition 
to the operating fee. 


Airlines May Ask Fare Increases 
As Coach Service Losses Grow 


By Robert H. Cook 


Washington—Economic boomerang of 
the airline carriers’ experience with 
coach service as a passenger lure is the 
basis of new demands for fare increases 
as the only practical means of improv 
ing their financial health (AW Oct. 16, 
p. 40). 

The problem is that the greatly ex- 
panded coach service, which now ac- 
counts for 60% of the industry’s seat 
mile capacity, has made serious inroads 
on first class revenues without attract- 
ing the amount of business needed to 
make up the difference in profit vield 
between the two fares. 


Marketing surveys conducted by sev- 
eral trunklines reveal that the majority 
of passengers who formerly flew first 
class and now travel coach are business 
men ordered to do so by their compa 
Due to this, most airlines are re 
luctant to ask for an increase in first- 


nics. 


class fares because they fear it might 
spur an even greater exodus to coach 
travel at a time when the industrv has 
already recorded a net loss of $15.3 
million during the first seven months of 
this vear 


Falling Profits 


Profits last vear shrunk to a bare $1.2 
million as compared with a $61.7 mil 
lion in 1959, 

Alan S. Boyd, chairman of the 
CAB, recently advised the presidents 
of 11 trunklines that he thought it 
would not be in the public interest to 
discuss fare increases until the airlines 
first made some attempt to reduce ex- 
penses by eliminating such “frill” items 
as food service on coach flights. 

However, he indicated CAB would 
consider permitting the carriers to drop 
some promotional fares and requested 
the airlines to submit detailed financial 
and statistical reports on these fares, 
along with their comments, by Nov. 3. 
The controversial youth fare plan has al 
ready been dropped by eight of the 18 
carriers which adopted it. 

In recent interviews with AvIATION 


Werk, most airline presidents favored 
an increase in coach fares to bring them 
within 85% of the price of first-class 
tickets, but conceded this idea clashes 
with CAB’s low fare philosophy. The 
Board has already rejected several such 
requests earlier this veat 

Late last week, United Air Lines, the 
nation’s largest carrier, asked CAB for 
permission to increase first-class jet 
fares bv $1; first-class fares on piston 
aircraft to the level of present jet rates; 
and all coach fares by 5% plus $1 
Earlier last week, National Airlines had 
asked to raise coach fares from 75% of 
first-class fares to 85° 


‘Prudent’ Purchase 


Industrv rebuttal to charges that the 
coach problem is merelv a reflection of 
to fill high capacit: 
wercapacif 


the airlines’ haste 
turbojcts, resulting in an “ 
situation, is this 

The purchase of turbojets was 
dent.” if not conservative, based on the 
industrv’s healthy rate of trafhe growth 
at that time. Supporters of this theorn 
point out that greatest capacity 
addition came in 1957 during a period 
of heavy route expansion and _ piston 
engine equipment. 

Using the rule of the thumb that 1.5 
coach seats equal one first class, this 
theorv contends that 10% reduction in 
first class available seat miles, for the 
vear ending in June, has nearly been 
balanced by coach seat miles, totaling 
3.9 billion as against a drop of 3.8 bil 
lion for first class. 

However, industry 
1957 total—which was 18.4% 
previous vear—was followed by vearl 
increases of 2.2%,.}27% and 7.4% 
through 1960. Revenue passenger miles 
during this period increased from 24.4 
billion miles in 1957 to about 29 bil 
lion for the vear ended in August. Load 
factors dropped from a 1957 average 
of 61.42% to only 57.37% during this 
period. The industry calculates that 
each 1% drop in load factor represents 
a loss of $30 million in potential reve 
nue. 
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Kodak’s 


simple approach 
to looking 
and finding 


The message is simple: we solicit assignments to 
make apparatus that finds distant sources of radiance 
or that points to them with any desired precision. 

The message is simple because we do not fear 
simplicity. Students of current trends in military tech- 
nology sometimes get the impression that simplicity 
is best avoided as injurious to the national interest. 

What can be simpler than a roll of film? Or more 
complex and sophisticated than the organization re- 
quired to make it so that it will perform reliably and 
well? And there you have the key to our personality, 
equally applicable to us when making non-photo- 
graphic infrared scanners or gyro-correcting astro- 
trackers. 

We don't lose interest beyond the breadboard stage; 
first-class production engineering is our strength. We 
can also work in harmony as a simple supplier of in- 
frared and visible sensors, optics, and filters to the 
creative artists of the breadboard, who deserve all the 
encouragement they can get. There’s a living for all. 





PHOTOGRAPHY 





Our basic position in infrared com- 
ponents and admiration for simplicity 
of design led us not long ago to build 
this piece of hardware. It is an infra- 
red scanning head useful with multi- 
channel oscillographs for radiometry 
of faraway warm spots. It also con- 
tains an array of gas-discharge lamps 
that wink significantly in correspond- 
ence to IR imaged by a Schmidt system 
on a 50-element array of Kodak Ektron 
Detectors. While the image is oscil- 
lated across the line of detectors, the 
line of lamps is effectively swept in 
synchronism across the visual field of 
the beholder. He sees a picture of a 
20° chunk of the infrared environ- 
ment for search and track of objects 
only a few degrees different in tem- 
perature from the background. 


Another type of Kodak search-and- 
track device of an optical nature is 
ready for breadboarding. This one 
will be small enough to ride in a space 
vehicle, along with a computer and an 
inertial platform. It permits the gyros 
to be lighter than the demands of pre- 
cision would otherwise dictate. The 
computer tells our gadget where to 
point in the sky to find a certain star. 
(It can see stars perfectly well in day- 
light, of course.) It looks there, but 
the directions turn out to have been a 
little erroneous. It thereupon centers 
itself on the appointed star and re- 
ports an error signal back to the com- 
puter. The computer finds this informa- 
tion of great value. 

We are afraid that our device to do 
all this is too complicated to explain 
here. Not everything can be simple. 


if there are any questions, or if you want to 
OPTICS set up a discussion on the relationship be- 
tween your needs and our capabilities in 
our fields of activity, or for a mere copy of 
a booklet entitled ‘‘Kodak/a force in being,” 
write Advanced Planning Department, 
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MECHANISMS 





INFRARED 











EASTMAN KODAK COMPANY, Apparatus and Optical Division, Rochester 4, N. Y. 




















DELTA JETS link 
West Coast and Dallas 
with Cape Canaveral 


|| (ORLANDO) 
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he : 


The only Jets 
between 
California 
and Orlando! 
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Delta is first to link Los Angeles and San Diego with Jet 
service right into the heart of the Orlando /Cape Canaveral 
test area via McCoy A. F. Base. Service is in the Delta 
tradition — personal, quick and exceedingly thoughtful. 
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Four Carriers Accept 
Labor Peace Findings 


Four large carriers last week accepted 
a presidential commission’s recommen- 
dations for labor peace, but bitter oppo- 
sition expected from the flight engi- 
neers raised the possibility of a second 
major airline strike within a year. 

American Airlines, Eastern Air Lines, 
Pan American World Airways and 
Trans World Airlines, all of which 
employ four-man flight crews, formalls 
notified the White House of their ac- 
ceptance less than two days after re- 
lease of the Feinsinger Commission’s 
findings (AW Oct. 23, p. 35). 

Along with National Airlines, West- 
ern Air Lines and Flying Tiger Line, 
these carriers were shut down by a 
week-long strike of the Flight Engi- 
neers International Assn. last February. 
The commission was appointed Feb. 21 
to investigate the cause of the strike, 
which arose from the cockpit jurisdic- 
tion dispute between FEIA and the Air 
Line Pilots Assn. 

In final form the commission report 
recommended three-man crews on all 
turbojet operations, and extensive pilot 
training for flight engineers on jets. 

The flight engineers, with the security 
and future of some 2,700 members at 
stake, can be expected to reject almost 
every provision of the report. The 
bulk of FEIA’s membership on trunk 
carriers is concentrated at American, 
Eastern, National, Pan American and 
Trans World Airlines. The union is 
free to strike all of these carriers, with 
the exception of National, which re- 
cently signed a new contract with the 
union and has been employing a three- 
man jet crew. 

FEIA’s master executive council met 
last week to discuss what stand the un- 
ion should make on the report. A 
strike appears likely, since the Feinsin- 
ger findings are only recommendations 
and the basic issues, as negotiations 
resume, have not changed since before 
the February walkout. 

Adding to FEIA’s disapproval of the 
report is the failure of the commission 
to force Western Air Lines to rehire 
flight engineers who walked off during 
the February strike. Western was the 
only carrier which refused to do so, 
ignoring a plea from Secretary of La- 
bor Arthur Goldberg that all parties 
maintain a status quo during the com- 
mission’s study. 

The presidents of the four major 
trunklines, in telegrams to President 
Kennedy, expressed their appreciation 
of the commission’s efforts to settle the 
labor issue “which has plagued the 
airline industry for many years,” but 
made it clear that they are concerned 
over the cost of adopting its recom- 
mendations. 
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Airline Income and Expenses—July, 1961 


(IN DOLLARS) 





DOMESTIC TRUNKS 
American 
Braniff 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
Mackey 
Northwest 
Pan American Combin 
Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
South Pacific 
Trans World 
United 
Western 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast 


HAWAIIAN LINES 
Aloha 
Hawaiian 


CARGO LINES 
Flying Tiger 
Seaboard World 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


ALASKA LINES 
Alaska Airlines 
Alaska Coastal 
Cordova 
Ellis 
Kodiak 
Northern Consolidated 
Pacific Northern 
Reeve Aleutian 
Western Alaska 
Wien Alaska 


Property. 





Passenger 
| Revenue 


31,440,970 
5,566,949 
5,344,000 

| 11,158,000 

| 19,853,588 

| 6,406,667 

| 4,295,000 
6,503,261 

22,990,851 

40,596,642 
5,504,679 





511,940 
817,528 
329, 243 
164,000 
3,381,896 
162,837 
2,457,593 
| 36,898,000 
541,000 
18,492,000 
9,265,000 
8, 600, 000 
1,413,000 
85,289 
7,786,810 
3,086,190 
524,201 


ed 


1,116,794 
447,670 
319,844 
626, 276 
469, 372 
965,384 

1,537,855 
645,538 
565,465 
749,253 
471,182 
451,329 
571,401 





576,349 
807,210 


1,230,519° 


114, 188 
26,881 
95,252 


204,139 
125,820 
23,225 
81,600 
22,093 
148,275 
905,406 
154,790 
58,491 
217,060 





? Non-scheduled transportation. 
Figures for Trans Caribbean and Avalon were not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 


U. S. Mail 


569,826 
126, 126 


83,000 


207,000 | 


424,799 
141,630 
61,000 
187,695 
448,958 
1,253, 160 


99,938 | 


6,274 


42,611 


2,623 | 


49,162 


634,403 | 


2,413,000 
18,000 


1,117,000 
222,000 
1,056,000 
64,000 
390 


640,523 


95,299 


5,587 


19,377 


3,824 


11,967 
16,656 
9,448 | 
13,577 


31,578 


15,279 | 
11,536 | 


10,298 


17,132 | 
11,942 | 
9,226 | 


1,769 
2,826 


4,770 


358 , 308 


135,898 
11,806 
3,549 


45,392 | 
8,443 | 


9,212 
4,200 
935 
56,316 


79,958 | 


40,556 


76,243 | 
77 ,202 | 


3 Net profit or loss. 


Express Freight 


337 ,642 | 
57,001 
32,000 
102,000 


1,968,197 
216,787 
133,000 
404,000 
890,109 
235,154 

74,000 
422,832 

1,461,656 

2,645,557 
191,132 


34,925 
25,000 


67 , 468 
60, 420 
17,845 
5,000 
156,101 
4,464 
328,717 
3,975,000 
55,000 
1,623,000 
1,187,000 
1,110,000 
265,000 
1,047 
666,170 
81,895 
11,475 


32,527 
5,370 
13,333 
29,443 
10,082 
18,836 
35,303 
24,107 
9,654 
12,442 
15,614 
16, 186 
15,309 


, 559 
,755 


, 568 | 
844° 


, 149 


50, 536 
12,424 
16,839 


7,800! 


3,058 
43,888 
123,576 
47,984 
7,387 
48,954 


Charter | 


83,517 


4,662 
105,990 
116,479 

83,676 


186,383 
3,430,000 


2,456,000 
111,000 
863,000 

8,000 


282, 647 


4,332? 


698 
3,776 
402 
54,285 
2,568? 
5,743 
1,513 
11,1542 
1,220 
1,961 
1,419 


12,500? 
8,276* 


1,915,080 


145,620 
7,172 
46,848 
1,600 
14,514 


1,044 
26,633 
36, 909 
98 , 268 


‘ Airlines excess baggage. 


Total 
Operating 
Revenues 


673 
210 
128 
126 
42 
376 
, 258 
273 
179 
586 


103 
764 
389 
100 
381 
118 
320 
330 
698 
229 


Charter. 


Total 
Operating 
Expense 


34,906, 483 
6,224,431 
5,231,000 
11,703, 000 

23, 122,524 
6,754,452 
4,981,000 
6, 865,128 

25,161,756 

44,019,303 
5,573, 132 


590, 556 
1,066, 169 
308,175 
220,000 
2,860, 261 
176, 106 
2,790,544 
40, 183,000 
620,000 
19, 834,000 
9,539,000 
10, 191,000 
1, 836,000 
128,210 
8,003,028 
2,186, 506 
428,213 


1,735,427 
688,811 | 
667, 820 

1,194,700 
896,145 

1,382, 155 

2,053,412 
998,951 
844,588 

1, 121,326 
843, 472 
852,740 
914, 860 


546,598 
748, 867 


2,611,624 
2, 182, 307 


268,122 
130, 456 
333, 383 


741,902 
189,322 
126,359 
121, 900 

36, 870 
315,500 
,055, 180 
170,993 
139,076 
507,405 


Net Income 
Before 
Taxes 


— 203,279 
— 268, 442 
259,000 
126,000 
— 2,083, 106 
118,715 

— 446,000 
82,894 

— 614,159 
50,451 
143, 800 


23, 669 

— 121,070 
48,222 

— 48,000 
660, 556 
11,257 
848, 133 
6,666,000 
— 6,000 
4,400,000 
1,851,000 
1,547,000 
108,000 
47,185 
1,315, 561 
1,082,581 
100,914 


— 35,055" 
36,731 
54,956 
62,628° 

—56,175° 

— 39,283" 

328, 632 
87, 894 
70, 468 
64, 433° 
23,132 

—13,773 
106, 269 


92,094* 
178, 296° 


15,618 
27, 689° 


— 17,656 
17,760 
— 32,393 


— 12, 889 
19, 268° 
— 1,820 

2,100 
5,373 
21,800 
199,922 
102,209 
14,588 
66,213 
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Shown above are photos of scale models and a full-size mock- 
up illustrating some of the outstanding features of the new 


Boeing 727 short-range jetliner. 


Designed to produce an operating profit even at modest 
load factors, the 727 is a high-performance jet that will 
service 150- to 1700-mile routes, operating from 5000 foot 
runways with full payload. 

The 727 brings airlines many short-route features, includ- 


ing quick takeoff, rapid climb to cruise altitude, low ap- 
proach speed, the durability required for frequent takeoffs 


Preview of the new 
short-range Boeing fei 


and landings, and integral airborne stairs to help reduce 
ground time during short stops. Capacity ranges from 70 
first-class to 113 tourist-class passengers, plus 850 cubic 
feet of heated and pressurized cargo space. Another unique 
727 advantage is the incorporation of many systems and 
components proved out in more than 350,000,000 miles of 


Boeing jetliner operations. 


Already, American Airlines, Eastern Air Lines, Lufthansa 


German Airlines and United Air Lines have ordered 117 


Boeing 727s for delivery beginning late in 1963. 


SSQDEMNM Ls Far 





SHORTLINES 





P Allegheny Airlines reports it carried 
74,080 passengers over 15.3 million rev- 
enue miles last month, a 12% increase 
over the same period last year. 


> American Airlines reports a net profit 
of $1.6 million for the third quarter 
this vear, compared with $4.4 million 
for the same period last vear. Revenues 
for the same periods, respectively, were 
$109.8 million and $116 million. 


> Dallas to Mexico City jet service via 
San Antonio will be started by Ameri- 
can Airlines this week with one round 
trip daily. Northbound flight will con- 
tinue to Washington ‘Baltimore after 
Dallas. Southbound flight will originate 


in Chicago. 


> Civil Aeronautics Board is studying 
minimum rates for foreign and overseas 
Military Air Transport Service charters. 
Board wants to determine whether 
short-term MATS call contracts involve 
higher costs to carriers and, if so, 
whether the rate minimums should be 
raised for these operations 


> Federal Aviation Agency has approved 
Allison 501-D13 turboprop engines 
powering Eastern Airlines’ and Pacific 
Southwest Airlines’ Electras for 2,000- 
hr. operation between overhauls. 


> International Air Transport Assn. re- 
ports 205,238 passengers and over 2.1] 


million Ib. of freight were carried over 


the Atlantic bv scheduled airlines last 
month. Passenger load factor was 
50.4% last month compared with 
65.3% a year ago. Cargo showed an 
11.4% increase for September com- 
pared with the same period last vear. 


> Lockheed Aircraft International has 
received a $779,000 contract. from 
Garuda Indonesian Airways to provide 
it with technical assistance 


> Pan American Airways reports the 
Pratt & Whitney turbojet engines that 
power its jet fleet have experienced in- 
flight failure once in 40,000 hours with 
in-flight shutdowns once in 5,000 hours. 


> Trans World Airlines has asked Civil 
Aeronautics Board to approve* a new 
reduced freight tariff to become effec 
tive Nov. 17. New rates provide a 47% 
reduction for commodities such as 
musical instruments, ceramics and plas- 
tics moving coast-to-coast. Chemicals, 
ulvertising matter, drugs, auto and air- 
craft parts and similar items would get 


5 


a 37% reduction. 








AIRLINE OBSERVER 


> Accident investigators have discovered that ral Aviation Agency’s 
master approach chart for Boston’s Logan Air ypoints the location of 
the Instrument Landing System Middle Mark 3-mi. from the end of 
the airport’s ILS runway, but that the mark tually only .2-mi. from 
runway threshold. Error may have been in a recent accident 
in which an American Airlines Boeing iot while landing and 
skidded into shallow water off the runway’s t ff end 


P United Air Lines is using an analog computer to test autopilots. Used 
as a backup to the manual system pending certification by the Federal 
Aviation Agency, the computer completes tests in 15 min. as compared 
with seven hours on the manual system. There have been no rejects due 
to computer tests, and prior to its adoption, autopilots were being returned 
for overhaul about every 600 hours. Standard maintenance procedures called 
for overhaul every 1,000 hours. 


> Mexican aviation interests are protesting that ttages of air traffic 
control facilities are endangering airline operat nto Mexico Citv. One 
criticism is that the airport lacks an Instrument ling Svstem, surveillance 
radar and high intensity approach lights, me pilots to transmit 
position reports “in the blind” to warn ift of their position 
Another complaint to the government not« Mexico’s 13,628-naut.-mi 
airwav system is served by onlv four VORs lio ranges and 41 non 


directional homing beacons 


> Riddle Airlines has attained a daily aircraft utilization rate of 11 hr. with 
its Armstrong Whitworth Argosy all-cargo transports 
> Airframe and engine manufacturers ar up their competitive 
sales programs aimed at local service airlin 
representatives at the Las Vegas meeting t k of the Assn. of Local 
Transport Airlines was more than doubl meetings. 


ince of manufacturers’ 


> Caravelle Mark 10 jetliners purchased by Trans World Airlines will be 
outfitted with Bendix PB-20 autopilots and dual series 300 flight directors 
and CB-60 gyro-compasses, made by Eclipse-Pioneer Division. Original 
Caravelles, including those purchased by United Air Lines, were equipped 
with Lear autopilots. Bendix also has sold its PB-20 autopilot for use on 
the BAC-111 twin-jet transport. 
> Interline committee of the Air Line Pilot delav its demands 
ulling a special ALPA tors’ meeting to debate 
t \irways pilot strike (AW 
gh ballots to press the 
N. Saven and 


for a union-wide vote on « 
methods of settling the 17-month-old § 
Aug. 28, p. 38 
issue but feel recent measures taken bi 


Committee members hav 
ALPA nt C 


the union’s executive committee should bx first 


> Local service airlines are apprehensive about the new air-truck plan devised 
by Air Cargo, Inc. A popular idea with trunk carriers, the plan has not 
been well received by short-haul airlines which feel that airfreight moved 
into a metropolitan area by trunklines should nplete its journey by air. 
> Airline managements have mixed emot t the Department of 
Commerce national transportation policy duled for delivery to 
the White House this week. In recent spe irtment officials have 
indicated the report will re-emphasize th« irline user payments 
to the government, along with recommen that would eventually 
make railroad services highly competitiv t lium- and_ short-haul 
airline operations. The report mav also « irline industrv’s tax 
and depreciation policies 


> Federal Aviation Agency plans to require the installation of flight recorders 
on all non-airline, turbine powered aircraft weighing more than 12,500 
Ib., or certificated to operate above 25,000 feet. The change would pri- 
marily affect F-27 and Viscount corporate aircraft 





AVIATION WEEK and SPACE TECHNOLOGY, October 30, 1961 








Half-mule, half-bird The u.s. Army’s Sergeant, now in production, is artillery, 
and it can traverse terrain where caissons used to go rolling along. And for long, 
fast hops, the Sergeant can readily be airlifted. The prime contractor, Sperry 
Utah, wisely selected new, light gages of USS ‘'T-1’’ Constructional Alloy Steel 
with 100,000 psi yield strength for the ground support special purpose equipment. 
USS ‘‘T-1’’ Constructional Alloy Steel is three times stronger than structural 
carbon steel, thus fabricated components can be made thinner and lighter with 
no sacrifice in strength. The entire launcher is air-transportable because it 


weighs only 16,000 pounds—7,000 pounds less than if built with structural 


—., 
of “Keeps America’s strength high.” 


MMO OIE LS, ge isa ERE EE ya 


peak his oe Ril Meee recat 


Wide use of USS “‘T-1" Steel makes the transporter- Frame components of special purpose container trans- 
erector-launcher 7,000 pounds lighter and completely port trailers are ‘‘T-1"’ Steel; launcher boom is also “'T-1" 
air-transportable. Steel, for maximum strength and minimum weight. 


All major structural components were designed at an allowable working stress of 66,700 psi. 





carbon steel. When your missile sup- 
port system goes On the drawing 
board, you can obtain applications 
and development assistance by con- 
sulting the one producer of all basic 
materials for support hardware and 
facilities. Whether it’s carbon steel 
or special constructional alloy steels, 


electrical cable or wire rope...consult 


United States Steel 


USS and “T-1" are registered trademarks 


64" diameter welded USS ‘‘T-1"" Steel tubing forms the 
torus ring of the launching superstructure. 


USS “'T-1"" Steel outrigger legs stabilize the unit In firing 
position. Also made of ‘‘T-1"' Steel are the U-frame, exten- 
sion arms, top and rear tension members and back beam. 
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Welsh Analyzes U.S. Space Expenditures 


By Edward C. Welsh 


In a democracy, as contrasted with 
a dictatorship, the people not only need 
to understand the national programs of 
their .government in order to perform 
their responsibilities as free citizens, 
but they have the right to know. More- 
over, if they do not understand and do 
not accept the national decisions, the 
program will fizzle on the launching 
pads. 

Consequently, I want to examine 
briefly some of the questions which, in 
my judgment, should be answered in 
this public education effort: 
eAren’t there better uses for the 
money? It isn’t a question of -money 
actually, but rather a question of re- 
sources, manpower, skills, materials. 
However, I phrase the question in terms 
of monev because those essential re- 
sources are the things money will help 
obtain. In part, the answer to the 
question is simply that the space pro- 
gram is not an either/or proposition. 

Of course, there are other very im- 
portant uses for our money. It is some- 
times argued that the funds being allo- 
cated to space should better be spent 
for medicine, schools, housing,  re- 
search, and full employment. That 
argument is misleading on several 
counts. First of all, we could spend 
1 lot more on those worthwhile pur- 
poses and still increase our space ex- 
penditures. Second, we did not spend 
enough monev on those worthwhile 
purposes even before we had a space 
program, and there is no assurance that 
sufficient would be spent even if we 
have a space program. 
Third, directly or indirectly every onc 
of those worthwhile purposes will re- 
ceive some of the space money. 

It is indeed serious that we have over- 
crowded schools, inadequately trained 
teachers, and obsolete education equip 
ment. Money for these purposes is 
sometimes dificult to obtain because 
of narrow prejudices and an oversupply 
of provincialism and ignorance 

It is indeed serious that we have 
a number of unemployed persons, will 
ing to work but unable to find jobs. 
Monopolistic practices of private cor- 
porations and other organizations some- 
times contribute to this situation and, 
[ might also add, narrow prejudices 
again come into the picture. 

It is indeed serious that sufficient 
funds are not made available for medi- 
cal care, as well as for slum elimination 
and better housing. Again, we find 


didn’t now 


50 


narrow self-interest and emotional prej- 
udice thwarting progress in these 
fields. 

In none of these cases is the failure 
to accomplish due either to our space 
expenditures or to the lack of resources 
in this great country. Rather, preju- 
dices and various forms of self-interest 
often act to prevent sufficient money 
from flowing where it would do the 
country the most good. The fact that 
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Dr. Edward C. Welsh 


Dr. Edward C. Welsh, executive secre- 
tary of the National Aeronautics and 
Space Council, is an economist who 
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years on the staff of Sen. Stuart Syming- 
ton (D.-Mo.) where he was staff director 
for the 1956 airpower hearings, and staff 
director for President Kennedy’s Defense 
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Called by Vice President Johnson “the 
most competent man in government,” 
Dr. Welsh was graduated from Lafayette 
College in 1930, and received masters 
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taught at Tufts, the University of Cin- 
cinnati and Ohio State University. He 
joined the government in 1942 as an 
Office of Price Administration executive, 
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cies until he joined Sen. Symington’s 
staff in 1953. He is 52, and a native of 
New Jersey. 

This article is from a speech Dr. 
Welsh gave at the Rocket 
Society’s Space Flight Report to the 
Nation. 
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a vigorous space program will increase 
our wealth and our ability to improve 
our standard of living leads me to 
another broad question. 

e Will the billions of dollars spent on 
space put a strain on our economy? 
The answer is definitely in the nega- 
tive. Of course, space programs are 
costing money and will continue to 
cost more money, but, spending moncy 
per se does not’ strain the economy. 
What does put a strain upon the econ- 
omy is wasting resources. While vari- 
ous aspects of the space programs may 
not be handled as efficiently as desired, 
it is a program of production rather 
than of waste. It increases our scien- 
tific knowledge which in turn increases 
production; it employs personnel and 
stimulates education; it strengthens 
progress in medicine, in metallurgy, and 
in propulsion; it increases and improves 
various essential services, such as com- 
munications and weather reporting. In 
brief, the space program will increase 
both the size of the gross national 
product and its rate of growth. 
eHow much will the space program 
cost? Space explorations, space travel, 
and a wide variety of other space activi- 
ties will become increasingly character- 
istic of our wav of life. It is impossible 
to predict costs with any degree of 
accuracy very far into the future al 
though we do know what it is costing 
now, and we have some useful esti- 
mates for the costs during the next few 
vears. This year, our accelerated space 
cfforts will cost between $2.5 and $3 
billion. This total will increase over 
the coming years so that it may average 
about $5 billion a vear over a five-vear 
period. To help place these figures in 
perspective, I note that during that 
same half-decade the people of the 
United States will average about $25 
billion per vear for recreation alone 
This presents a 5 to 1 ratio of recrea- 
tion expenditures over space expendi- 
tures. 


Production Stimulant 


Put in another wavy, it is estimated 
that during the coming five years or so, 
our total space expenditures—not just 
the money spent for exploration of the 
moon—will average approximately 1% 
of our gross national product. While 
absorbing that relatively small _per- 
centage of our gross product, it will at 
the same time be stimulating a sharper 
rate of increase in the country’s produc- 
tion of goods and services. 

I do not want to leave the impres- 
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sion that the cost will be insignificant. 
The contrary is true. The space pro- 
gram will become more and more ex- 
pensive.- It could amount over the next 
five years to an average per capita cost 
of $125, i.e., $25 per year or 50 cents 
per week. That is a rough estimate, 
which might be off a little in either 
direction. In any event, it is not un- 
reasonable to assume that during the 
next five years the average income in 
the U.S. will increase more than 50 
cents per week. If it does, the cost 
of the space program to the individual 
can be readily absorbed. 

Since the most expensive and most 

hazardous project in our current space 
cffort is the manned round trip to the 
moon, another appropriate question oc- 
curs. 
e Is the lunar trip necessary? The an- 
swer is “yes.” Let me say, however, 
that it is not easy to give an educated 
answer to a question about something 
which has never been accomplished. 

I have heard a number of seriously 
expressed declarations of ignorance on 
the subject of space. I will cite two 
examples, the first of which you have 
heard many times before: “Why go 
to the moon? Why don’t we stay here 
and watch our television sets like God 
intended us to?” A comparable state- 
ment was made with intense serious- 
ness in a public meeting by a man in 
high public office. He asked: “Why 
spend our money to go flying around 
in space? If there are people up there 
in Mars, let them spend their own 
money and come down here and show 
themselves.” 

Those examples reflect the thinking 
of the type of people who considered 
the horseless carriage, the surgeon’s 
scalpel, and indoor plumbing as works 
of the devil. If they had had their way, 
the wheel would have been smashed 
vith stone-headed clubs as soon as it 
was invented. Incidentally, you may 
have heard or read that some scientists 
are opposed to the moon program. 
There may be a few who take that 
position; not many, but a few. Why? 
Well, this may come as an astonish- 
ing thought to some, but scientists are 
people almost the same as the rest of 
us. Seriously, however, some scientists 
are afraid that so much of the money 
involved will go for the production of 
hardware that not much will be left to 
go to foundations, universities, and re- 
search organizations for deliberate and 
careful scientific study. They do not 
challenge the need for space explora- 
tion. They are for that. However, they 
want to send scientific equipment and 
not use spacecraft space on men and 
food and safety equipment and oxygen 
tanks, and so forth. 

The advantages of men in space ve- 
hicles seem to me to be obvious. There 
are observations, maneuvers, actions, 


and inactions concerning which deci- 
sions can be made by men and cannot 
be made by instruments alone. These 
facts are equally applicable, in my judg- 
ment, whether the spacecraft is on a 
mission to maintain the peace or on a 
mission devoted solely to increasing our 
scientific knowledge. 

But, why the moon? The fact is that 
there is no other place so near in 
space where we can test the equipment 
and the men for future space travel. To 
reach the moon is a tangible objective 
in a sane space program—and any prac- 
tical program sets targets in time toward 
which the activity is geared. For a moon 
trip we need the following: powerful 
rockets, sophisticated spacecraft, trained 
and carefully selected astronauts, and a 
protection against the multiple hazards 
of space travel. These are requirements 
for all outer-space exploration and the 
moon project gives a chance to develop 
them. Moreover, we can be certain 
that any nation which can successfully 
master this objective can do many other 
things which can threaten or protect the 
world’s security and which can con- 
tribute greatly to the scientific knowl- 
edge so important to improved living 
on earth. 

This reference to the international 
significance of space exploration sug- 
gests another question: 
¢ How does the U. S. compare with the 
USSR in the space race? Of course, we 
know with more exactness what the 
U.S. has accomplished than what has 


been di ped by the USSR and what 
new information they have obtained. 
However, based upon such data as is 
readily available, the following would 
seem to be a reasonable capsuled com- 
paris U.S. leads in the num- 
ber of ssful launches by a margin 
of m in 3 to 1. We also have 
obtail wider range of scientific in- 
format bout space and have made 
more in applying space tech- 
nolog\ the weather, navigation, and 
comm tions fields. We can speak 
ly about comparative prog- 
lance and systems reliability. 
however, that the Soviets 
are al n the single most critical 
aspect race: the ability to put 
heavy ] ids into space. 

While we are making an effort to 
this “booster-lag,” we must 
it the Soviets are not waiting 
itch up. 


less p¢ 
ress In 


It is 


1 


overco! 
assum 


for us 


Inventory Needed 
r to meet this space challenge, 
take an inventory to deter- 
mine what we need in resources and 
what 1 do to supply these needs 
in qu and particularly in suf- 
ficient ty. This raises the question: 
e Are we really deficient in the resources 
nece ittain space leadership? 
Next to time—a resource whose supply 
we can ncrease—the scarcest essen- 
tial is lity manpower. The process 
of inc ig this supply is slow and, 
ust accompany our educa- 


Saturn Stages Transported to Cape Canaveral 


Operational stage and dummy second stage of Saturn booster, aboard the Saturn barge Com- 
promise, pass through a lock on the Tennessee River during trip from Huntsville, Ala., to 
Vehicle on the barge is SA-1, first Saturn research and development 
ndicates it was selected as means 


of transportation after another lock on the river collapsed, trapping larger barge upstream, 


Cape Canaveral. 


rocket, which is due to be launched soon. Barge name 
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YOU GET A LOT MORE 
FROM 


mm PAUC1 7-4 ag SD 


THAN TESTING 


DON'T OVERLOOK 
ALL THE OTHER HELP! 


You’re right that Magnaflux and Nondestructive Testing (NDT) 
have come to mean pretty much the same thing 


over the last 30-plus years... 


,.» MAGNAFLUX 


TAKE R&D. Right now you may be planning a new com- 
ponent—for a missile, an airplane, a motor car. Is it a good 
design, can you produce it economically? Will it work—or be 
a million dollar failure? How can you be sure? How can you 
test it? 

The people at Magnaflux can help you find out... in ad- 
vance. Our R & D will work with yours in Application Studies, 
or contract to take over specific parts of the problem. This 
could be included as part of your own development cost. 
You'll free many of your own key people for other assignments. 
You'll put a variety of specialists on your payroll—but only 
when you need them. 





YOUR PRODUCT ISN'T YET IN THE DESIGN STAGE? 
You could use some help at basic levels—metallurgical, chem- 
ical and physical testing—alloy recommendations—metal- 
lographic studies—fatigue evaluation—environmental tests? 
No problem here! METAL CONTROL LABORATORIES, 
Huntington Park, California—now part of Magnaflux—has 
been supplying just such assistance for years. This is worth 
checking into—you'll have one of the finest materials engi- 
neering and specialized testing laboratories in the world 
assisting you. The cost? Usually far less than you'd spend to 
approximate their results—/f you had the facilities. 


YOUR NDT NEEDS ARE NATIONWIDE? So are Magna- 
flux facilities. MAGNAFLUX MATERIALS TESTING LABO- 
RATORIES are so widely used, all around the country, many 
people think they are part of a separate company. Not so! 
This is a part of Magnaflux Corporation, set up to serve 
either of two ways: You bring your test needs to our Lab 
we come to you with fully-equipped Mobile Labs...in you 
plant or out in the field—airport, overhaul plant, oil rig, bridge, 
wherever you need it. 

MTL provides all the Test Systems of Magnaflux—inc!uding 
radiography, magnetic field measure, others. Further, since 
the service is nationwide, every laboratory can help every other, 
whatever your need. This is a real pool of equipment and men. 
Principal enthusiasts are airlines, missile and aircraft produc- 
ers—plus a hundred or so major industrial plants—for main- 
tenance and production. 


YOU NEED YOUR OWN TEST SYSTEMS? Then, of 
course, you aren’t thinking just of hardware. Many Maanaflux 
Test Systems are available or readily adaptable to do your 
test job. Such Systems are testing, for instance, critical 
tubing that may go into orbit around the earth—finding any 
defects in million-run bearing cages—testing rocket motor 
solid fuel chambers—and steel billets 40 feet long, 10 inches 
square—air frames, jet engines—with push button or auto- 
matic handling. 

Full-scale, super-efficient Test Systems like these come 
about when responsible people plan NDT as part of R & D, 
engineering and production. It's best to do it early—at the 
first concept stage, if possible. Then everything programs 
out—design, production, testing. 

Testing becomes, as it should, a part of product planning. 
We call this ‘system engineering’. It goes far beyond too 
many common ideas of ‘testing’. It's not something done 
because you must, but because it saves money, keeps the 
product true to its purpose—not just to meet specifications 
but to work and operate as it should. 


Providing the experience, understanding and men is a 
Magnaflux function that goes well beyond the limits often 
thought of as ‘‘testing'’. HOW CAN YOU USE SUCH HELP 
BEST? Quickest way to find out is to call your Magnaflux 
Field Engineer—or write Magnaflux Corporation, 7306 West 
Lawrence Avenue, Chicago 31, Illinois. 


MAGNAFLUX corporation 
TEST SYSTEMS 


A SUBSIDIARY OF 
GENERAL MILLS 


NDT SYSTEMS 


MAGNETIC PARTICLE © FLUORESCENT 
PENETRANT * ULTRASONIC * EDDY CURRENT 
STRESS ANALYSIS * RADIOGRAPHY ® DYE 
PENETRANT ® MAGNETIC FIELD — ° 
THERMOGRAPHIC 


MTL MATERIALS TESTING saci 
Nationwide Testing and Consultative Service in Your” 
Plant or in the Field . .. Fifteen fully equi A 
laboratories—to test or advise on one partor 

Complete physica! testing pede 
chemical, metallurgical and mechanical Resear 
and of new processes and préd 


Tee we complete nationwide testing TE Sas pital. 
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The Bulbed Cherrylock 
Specifically for Thin Sheet and 
Double Dimple Applications— 
Even Greater Strength in the 
Short Grip Ranges 


Cherrylock 2000” Team 


ives you All These Advantages 


* ‘fiechanreanty Locked Stem 
e Flush Fracture 
(No Stet trimming) 


® Positive Clamp-up 
A-286 Stainless Ste 


The Cherrylock* ‘2000’ series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 
Higher joint strength allowables, 
close blind side clearance, and the 


*Patent No. 2931532 


@ Full Grip Range 
@ Complete Hole Fill 


® Positive Visual Inspection 
(Grip Marked on Head) 


e!|—Mone!l—Aluminum 


widest grip range available—only 
with the Cherrylock Team—result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock—flush 
fracture rivet available. Positive 
visual inspection after installation— 
with grip length marked on the rivet 
head— is offered only by the 
Cherrylock Team. 
x * * 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 
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tional efforts with a vigorous program 
aimed at making better use of the small 
numbers of able and well-trained people 
available. This applies not only to 
scientists and engineers, but also to a 
wide variety of other competences as 
well. The justifiable emphasis placed 
upon training in the so-called bas 
sciences and in engineering should not, 
for example, exclude equally great em- 
phasis upon administrative talent. The 
demands for professional skill in man- 
agement are going to become greater 
because the needs will become more 
complex and the problems of coordi- 
nated and integrated efforts more diffi- 
cult. We are, in fact, moving from a 
process characterized by somewhat iso- 
lated experiments to an era of enor 
mously complicated expeditions in 
which every element must fit together 
properly if success is to be attained. 
Your government, wherein lies the 
major responsibility for the space pro- 
gram, is experiencing considerable diff 
culty in obtaining competent technical 
and management personnel. The in- 
tangible rewards for assisting the gov- 
ernment in this great mission are fre- 
quently more than outweighed by the 
salary opportunities provided by private 
industry. I might add that in many 
instances the taxpaver pays the salary, 
either directly, if on the government 
payroll, or indirectly, as a part of the 
cost of a contract with private industry. 


Low-Quality Hardware 


On the other hand, the big challenge 
to industry is not so much that of ob- 
taining capable people, although it has 
that problem also, but rather is to es- 
tablish much higher standards of quality 
in the space hardware it sells to the 
government. Our space successes so fat 
have been seriously limited by low-qual- 
itv products from private companies. 

The fields of technology and business 
management are, moreover, not the only 
areas in which there is a large need for 
more highly trained individuals. This 
demand also dips into the social sci- 
ences. Tor example, economists and 
fiscal experts are needed to help plan 
the mobilization of our resources so as 
to minimize waste and to limit im 
pairment of other national goals. Poli 
and lawvers are needed 
to develop the necessary legislative 
framework, space law, and solutions for 
a wide range of international problems 
Sociologists and psychologists will b« 
personnel _ training, 
motivation, and the growth of 
new communities associated with ex 
pansion of the space business. Languag« 
specialists will also have an important 
role. There will be an enormous job 
of communicating the meaning of spacc 
to the public, writing the technical 
manuals, and perhaps, even some da\ 
of developing means for communication 


tical scientists 


concerned — with 
worker 
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Re-entry Nose Cap 
Silica reinforced epoxy nose cap, using the 
charring ablation process, has been devel- 
oped by Avco Corp. for materials testing 
on the Scout four-stage solid propellant 
vehicle. Re-entry temperatures will be 
measured by 26 thermocouples inside cap. 


with forms of life on other planets. | 
believe it is a fact that few students and 
few curricula will remain untouched 
by the growing demands of the space 
age. 

As we proceed to expand our educa- 
tional efforts, we must also take giant 
steps toward improving the communica- 
tion of technical knowledge, new dis- 
coveries, and improved engineering 
practices. A central clearing house for 
such information is definitely needed. 
Technical organizations like the Ameri- 
can Rocket Societv can contribute sig- 
nificantly in this whole educational 
process. 

In brief, the answer to the question 
as to whether we are deficient in re- 
sources is not too discouraging. Of 
course, we have shortages, and they will 
become even greater. However, if a 
positive national program is coupled 
with a vigorous national effort, we need 
not fear that manpower shortages will 
be the primary cause of failures. Rather, 
unnecessary failures are most likely to 
come from insufficient effort in marshal- 
ling the resources we have available. 

It might help to round out this broad 
touch on the education problem, by 
citing some of the things accomplished 
this vear in the space program. 

The following is a partial list: 

(1) The Space Council has been ac 
tivated to give the President coordinated 
policy recommendations on all aspects 
of the space program; (2) Basic decisions 
have been made to accelerate our space 
efforts, including the setting of specific 
space objectives such as manned lunar 
explorations, global communication 
satellite systems and global weather 
satellite systems; (3) Large rocket engine 
programs—liquid, solid, and nuclear 


have been speeded up; (4) Funds for this 
over-all acceleration have been requested 
of and obtained from the Congress; (5) 
Improved procedures have been estab- 
lished for coordinated action on the part 
of the several government operating 
agencies engaged in the space program; 
(6) Actions have been taken to 
strengthen the organization and admin- 
istration of the space program within 
the government, including increasing 
and reassigning personnel strength; (7) 
A national policy has been issued for 
the communication satellite system; (8) 
More successful space shots have been 
made and more valuable space informa- 
tion and experience have been obtained 
than in any comparable period 

In conclusion, I suggest two broad 
generalizations: First, the space pro- 
gram will give the greatest impetus to 
education since the development of 
movable type, and, second, the more 
fully the general public is kept informed 
and understands the significance of 
space exploration and space develop- 
ments, the more successful can our ef- 
forts be toward world leadership in the 
space field. 

We must win the space race unless 
we want to become a second-rate nation 
in technology, in science, and in world 
influence. More important still, the 
outcome of this race may well determine 
whether or not freedom becomes a 
second-rate commodity. 


° 
Nuclear Detection In 

T a 
Space Under Study 

Bedford, Mass.—Study contract to 
develop ground-based optical _ tech- 
niques for detecting nuclear explosions 
in space through observation of sun- 
light has been awarded to Geophysics 
Corp. of America here by USAF’s Aero- 
nautical Systems Division. 

Dr. Edward R. Manring, project 
manager of Geophysics’ optical pro- 
gram, said photometric equipment can 
be developed to ascertain from earth 
traces of nuclear explosion debris ele 
ments at great distance in space by 
studving sunlight scattering 

The firm has studied many elemental 
species expected to be found in nuclear 
debris in space, Dr. Manring added, 
and is preparing theoretical tabulations 
of probable special characteristics of 
each after an explosion. 

Equipment developed under the 
project will be based on familiar prin- 
ciples in airglow and auroral photom- 
etry, he said. 

The contract, third awarded to Geo- 
physics for high-altitude nuclear explo- 
sion detection research, is part of the 
Defense Department’s Project Vela 
studies to develop effective and reliable 
techniques for use in international con- 
trol of a possible nuclear test ban treaty. 
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Barber-Colman 
temperature controls 
chosen by leading 
makers of ground 
Support equipment 


Solar T-41M-9, 
top left 
American Air Filter 
Co.—Defense 
Products Division 
C-10, top right 
C. G. Hokanson 
Company—Model 
798, left 


Today’s air and 
space vehicles call 
for a growing ar- 


ray of ground sup- 





port equipment. 


Show 
a few examples of support units 


ibove are a 


employing Barber-Colman tem- 


perature control systems. Com- 


ponents used include: control 
boxes, actuators, valves, tempera- 
ture sensing elements, and thermo- 
stats. The systems are specifically 
engineered for each application 
through 


ground 


the teamwork of the 
cart manufacturer and 


Barber-Colman. 
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BARBER-COLMAN SYSTEMS 


Controlling temperature of missile 
guidance compartments and 

shro. s 

Controlling temperature of missile 
measurements compartments. 
Controlling preflight cabin temperature 
of jet tankers ... and many similar 


precision applications. 


For help on your ground support control pro- 
jects sult the Barber-Colman engineering 
sale ffice nearest you: Baltimore, Boston, 
Dayt Fort Worth, Los Angeles, Montreal, 
New York, Rockford, San Diego. Seattle, Winter 
Park, Florida. 


BaRBER-COLMAN COMPANY 
oft and Missile Products Division 


1422 Rock St., Rockford, Illinois 
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FOR GSE, A GIANT CAPABILITY. ITT offers performance-proved facilities for complete handling of ground support 


equipment projects. Its comprehensive capability embraces concept evaluation, research, development, production, siting, installation, 
maintenance and overall system management. = Projects in which ITT has made major GSE contributions include ATLAS and TITAN 
(ground communications), BOMARC (test equipment, functional check-out and launching controls), LACROSSE (guidance and tracking 
equipment and flight control components), TARTAR (guidance components), TERRIER (beam rider guidance), and POLARIS (communication 
and navigation components). # Noteworthy, also, are ITT Federal Laboratories’ successes with the Eglin Gulf Test Range 300-mile “electronic 
scoreboard” for testing accuracy of anti-aircraft missiles, and complete instrumentation for monitor- 
ing rocket tests at Edwards Air Force Base. = Currently, ITT Federal Laboratories’ Ft. Wayne GSE Group 
is engaged in the development of advanced computer techniques for use in automatic test equip- 
ment. # Whatever the requirement in ground support equipment, here in a single, closely-knit organi- 


zation are the talents, facilities and corporate strength to fulfill assignments of any magnitude. 
FEDERAL LABORATORIES 


AVIONICS » COMMUNICATIONS = MISSILE AND SPACE SYSTEMS = ELECTRONIC DEFENSE » GROUND SUPPORT SYSTEMS = so wasHinGTON AVENUE, NUTLEY, NEW JERSEY 
FIONN ) + FORT WA INO AN FERNANDO & PALO ALTO. CAL 
NTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

















Edwards’ Rocket Facility low-cost cell, used 
to check out engine injectors and propellant 
combinations, has four test stations—two 
rated at 50,000-Ib. thrust, and the other two 
at 40,000-Ib. thrust. Surplus Army tanks 
are used as observation points. Dynamic 
and static tests are made on valves, regula- 
tors, pneumatic controls and other rocket 
engine subsystems at the Rocket Facility’s 
component testing station. Test stand at 
the facility is used to test new propellant 
combinations, thrust chamber designs and 
engine components, 


Altitudes up to 100,000 ft can be simulated 
in this vacuum chamber at the Edwards 
AFB Rocket Facility. Chamber is used to 
test low thrust, lightweight rockets. 
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Component test facility at the Edwards’ Rocket Facilit msists of a series of cells and 
chambers through which gases and fluids are pumped wulate flight environments (top). 
Rocket engine injectors and propellant combinations ted in low-cost cell (below). 
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Thiokol’s Wasatch Division...now turning out the largest flight-tested solid 


rocket engine of record, Minuteman first stage...is capable of producing 
engines of satellite size. Plant growth: from 17 to 120 buildings since 1957. 





e.** § ee 2 
Experience in developing and managing facilities of this size is required in 
order to create and manage the still larger facilities needed to produce and 
test tomorrow's big boosters. Managerial capacity: a known factor at Thiokol. 





BENCHMARKS in the 
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the economy and reliability of giant solid rockets 

SOLID STRIDES in our country’s defense and space efforts. 
TOWARD In 1956, the Corporation allotted and invested 
millions of its own funds in research and pro- 

SPACE BOOSTERS duction facilities to meet these requirements 
and assigned its skilled management, engineer- 

ing and technical teams to man plants and lab- 

THIOKOL CHEMICAL CORPORATION © Bristol, Penna., Rocket Operations Center: Ogden, Utah 











science of rocket propulsion 


oratories. Having moved with rocketry through 


early frontiers, Thiokol is well prepared and © 

well equipped to meet the challenge of the new 7 Reoko’ ® 
frontier. 0 Thiokol has designed, developed, 

and produced the most powerful and also the CHEMICAL CORPORATION 
largest flight-tested solid rocket motors on 

record... Zeus, with 450,000 pounds thrust, FIRST IN ROCKET PROPULSION 
and the first stage engine for Minuteman. 


Engineers. Scientists. Creativity is always welcome. Perhaps there's a place for you on the Thiokol team. An equal opportunity employer. 
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AERONAUTICAL ENGINEERING 





GE Sees Variety of Uses for T64 Engine 


By David H. Hoffman 


Lynn, Mass.—General Electric is pre- 
dicting that its T64 turbine engine 
competitively alone in the 2,500- to 
3,500-shp. power class—will play a lead 
ing role in powering the larger V/STOL 
aircraft scheduled to appear during the 
next decade. 

First funded by Navy in 1957, the 
T64 passed three significant milestones 
last month: it was selected to power the 
Ling-Temco-Vought, Hiller, Ryan tri 
service WTOL transport; it was flight- 


tested for the first time on a de Havil- 
land Caribou; and it completed a 
formal, 150-hr. qualification test using 
JP-4 fuel. 

In developing the T6+, GE took the 
best designs and components it had on 
hand and combined them into one 
powerplant. The engine itself, how- 
ever, breaks no fresh ground in metal- 
lurgy, nor does it offer a power-to- 
weight ratio equal to that of the GE 
T58. 

Although its specific fuel consump- 
tion of about 0.495 at sea level is con- 


CUTAWAY of T64-6 direct drive engine exposes 14-stage compressor, two-stage gas gen- 


erator turbine and two-stage power turbine. 


Note that rear compressor stages have 


“grouped” rotor blading to hold down tooling costs. Split compressor casing and _pre- 
weighted blades enable field removal without major engine disassembly. 


764-8 is essentially the -4 except that its propeller shaft has been offset above the gas gen- 
erator center line, again for operators’ convenience. As a result, height of the -8 is increased 
10 in. to 46 in. Powerplant’s other dimensions are identical to T64-4. 
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sidered a strong point by GE, the en- 
gine’s turbine inlet temperature of 
about 1,700F, its compressor pressure 
ratio of 12.6 to | and its best power-to 
weight ratio of about 4 shp./Ib. have 
been surpassed by other production en- 
gines. 

Nevertheless, GE believes these num- 
bers describe a balanced engine that 
satisfies a variety of propulsion require- 
ments while meeting design goals of 
simplicity, versatility and low fuel con- 
sumption. 


Comparative Engines 

The power class occupied by the T64 
is bracketed on the high side by General 
Motors-Allison T56_ series engines 
which develop 3,750 to 4,585 eshp. and 
power Lockheed Electra and C-130 
transports. Pratt & Whitney JFTD- 
]2A-3 turboshaft, rated at 4,050 shp., 
also is a more powerful engine than 
the T64. On the low side, the T64’s 
closest competitor is the Avco-Lycom- 
ing T55, a turboshaft engine that de- 
velops 2,200 shp. and powers the Boe- 
ing-Vertol Chinook heticemie’ used by 
the Army. 

The T64 has a 14-stage, axial flow 
compressor that pumps air at the rate 
of 24.5 Ib./sec. into the engine’s short 
annular combustion chamber where 
externally mounted nozzles and two 
low-voltage igniters are located. Ex- 
panding gases then drive the engine’s 
two-stage gas generator turbine, which 
in turn drives the T64 compressor. A 
two-stage free power turbine just aft 
of the gas generator turbine drives 
the T64’s optional reduction gearing 
through a coaxial output shaft within 
the turbine compressor shaft. 

By adding or subtracting from this 
fairly conventional configuration, GE 
can use the T64 as a gas-generator, di- 
rect drive, turboshaft or turboprop en- 
gine. As V/STOL technology is te- 
fined and operators of piston-powered 
transports seek new economy through 
turbine conversions, the list of possible 
T64 applications can be expected to 
lengthen. 


Possible Uses 


To illustrate, the power output of the 
present T64 or a first-stage growth ver- 
sion probably brackets the power re- 
quired by these vehicles, contemplated 
or in existence: a V/STOL transport for 
NATO in the 50,000 Ib. gross weight 
category; the Boeing-Vertol HC-1B 
Chinook or a later cargo-assault helicop- 
ter such as the Sikorsky S-65 proposed 
for Navy or Marine use; a large flying 
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T64 MAIN FUEL CONTROL system is an interchangeable unit that can be used on both turbop: 
engine. Only cockpit controls need be changed. Pilot’s main power lever modulates power turbine 
control integrated with a collective pitch lever furnishes load anticipation and droop compensation. 


id turboshaft applications of the 
1 of turboshaft versions. Another 
lurboprop also would have two con- 


trols to change propeller pitch and modulate engine power. 


boat of the tvpe requested by Navy; the 


Grumman SA-16 amphibian; — the 
Hughes hot cycle helicopter with ducted 
rotor tips; the “mother transport”’ that 
emerges from Specific Operational Re- 
quirement 187; ground effect machines 
of many configurations; and a carrier- 
based ASW aircraft. 

A less speculative application of the 
engine is the current GE-Grumman 
project to substitute T64-8 turboprops 
on a Gulfstream executive transport now 
powered by Rolls-Royce Darts. T64- 
powered Gulfstreams, according to GE, 
will be available as off-the-shelf aircraft 
late next year. In addition, Fairchild 
has proposed that Navy and the Air Na- 
tional Guard (AW July 10, p. 37) ac- 
quire F-27F or F-27G transports pow- 
ered by T64s to replace Douglas DC-3s 
still in service. 

GE intends to production qualify 
these basic versions of the T64, each 
of which initially will be rated at from 
2,765 to 2,850 shp. or eshp. maximum 
power: 

e 164-6 direct drive engine. The team 
of manufacturers selected to build the 
tri-service VTOL transport based their 
proposal on the T64-6, which has no 
reduction gearing, in order to gain 
greater design latitude. Output shaft 


rpm. of the T64-6 is 13,600 rpm.; its 
best specific fuel consumption, 0.495. 
e 164-2 turboshaft engine. Addition of 
a spur gearbox to the T64-6 transforms 
it into the T64-2 turboshaft. Output 
shaft rpm. is reduced from 13,600 to 
5,200 and the result is an engine ca- 
pable of powering most large helicop- 
ters with the addition of further gearing 
selected by airframe manufacturers 
T64’s weight is 864 lb., as opposed to 
the 164-6’s 713 lb. 

e 164-8 and -4 turboprop engines. By 
bolting a planetary speed-decreaser gear 
to the -2 gearbox, GE turns turboshaft 
into a turboprop with a propeller rpm. 
of 1,160 at military power. Respectively, 
the T64-8 and -4 turn propellers offset 
either above or below engine centerline. 
Full power is available in reverse on 
both models. 

GE engineers point out that high 
strength and rigidity in the T64’s front 
compressor frame and casing were a 
must if the basic power unit was to turn 
a propeller. To get this strength and 
the flexibility it would afford, GE ac- 
cepted a weight penalty. Partly as a r 
sult, power-to-weight ratio of the com 
pany’s earlier T58 engine is better than 
that of the T64 

To give the T64 wide V/STOL ap- 
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blade’s mass is distributed internally— 
is inscribed on each of these blades. 
Replacement blades for user mainte- 
nance also have been moment-weighted 
and coded. As a result, a mechanic in 
the field can open the compressor’s split 
casing and remove and replace faulty 
blades without disassembling the whoie 
engine. He need not machine the new 
blades or rebalance the turbine stages, 
for this has been done in advance. 

As GE’s Small Engine Division keeps 
a close watch on the various military 
design competitions now under way or 
in the offing, its sales engineers are 
stressing these other T64 points: 
e Fast acceleration from ground or 
flight idle power settings. GE has 
guaranteed Navv that acceleration to 
rated power can be achieved from 
ground idle in 20 sec. and from flight 
idle in 10 sec. By contrast, test runs 
indicate these times will be chopped 
by 50% to 75% on the average, for 
“typical” T64s now are accelerating 
from ground idle in about 5 sec. and 
from flight idle in about 3.25 sec. Vari- 
able inlet guide vanes and forward com- 
pressor stators enable this rapidity of 
response. 
e Free power turbine with a wide, con- 
trollable speed range. During VTOL 
lift-offs, power turbine would develop 
its maximum speed of 17,000 rpm. 
During cruise, the power turbine could 
be slowed to as little as 12,000 rpm. 
without penalizing SFC _ prohibitively. 
Protection during high-power propeller 
reversals, or in the event overspeed 
warning signals fail, is supplied by an 
optional accessory. 
e Guarantees met or surpassed in al- 
most every instance. At this point, it 
seems certain that all versions of the 
engine will weigh from 5 to 15 Ib. less 
than their latest guaranteed maximums. 
SFCs, moreover, are bettering GE’s 
guarantees to Navy by even greater 
percentages. Engine power outputs, 
measured during official Preliminary 
Flight Rating Tests (PFRTs), equaled 
or exceeded those promised by the 
manufacturer. Unofficial 150-hr. quali 
fication tests on one T64-6 engine 
showed its maximum power to be 3,125 
shp. as opposed to the 2,850 shp. 
guaranteed. 
e Easy starting with electric, hydraulic 
or pneumatic power. Drawn from 
ground sources, electric or hydraulic 
power would turn the first T64 com- 
pressor selected by the pilot of a multi- 
engine aircraft. After one engine is in 
operation, however, high pressure air 
can be ducted from its air impinge 
ment air manifold and applied to the 
turbine of another engine on the same 
aircraft. Or, all engines can be started 
by external power sources. 
e Simple, accessible and interchange- 
able components. Wherever possible, 
commonly stocked bolts and _ nuts 
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Navy contract signed . 

First T64 ran. 

164 tested with propeller 
Turboshaft 50-hr. PFRT. approved 
Turboprop 50-hr. PFRT. approved. . 


First formal flight test 

Turboprop 150-hr. QT. scheduled . . 
FAA certification scheduled 

Commercial T64s to be made available 





T64. Development History and Timetable 


Official 150-hr. qualification test (shaft) completed 


Growth version (3,180 shp.) production qualified. ... 
Growth version (3,750 shp.) production qualified. ....... 


April, 1957 
Aug., 1958 
March, 1959 
.. 1960 
Aug., 1961 
Sept.-Oct., 1961 
Sept. 22, 1961 
Dec., 1961 
June, 1962 
late 1962 
Late 1964 
Late 1966 








secure major components to trim main- 
tenance expenses. A fuel control that is 
identical on all T64 models—along 
with its pump, filter and accessory pad— 
is grouped centrally on the underside 
of the engine, attached by quick-discon- 
nect clamps. The centrifugal fuel 
strainer is on the tank side of the fuel 
pump to guard against contamination 
in the field. 

e Rugged materials and structure. Fire 
and especially corrosion damage are less 
likely to affect the T64 because it con- 
tains no magnesium. The percentage 
of steel alloys in the engine is high 
compared with that found in similar 
powerplants. For example, the split tur- 
bine casing, which covers both gas gen- 
erator and power turbine, is made of 
steel as is the compressor casing. Maxi- 
mum use has ben made of internal 
air and oil passages. 


Engine Lubrication 


Lubrication of the basic engine ex- 
clusive of reduction gearing stems from 
four main sources. Proceeding aft, the 
first is the front frame sump which con- 
tains the engine’s gas generator and 
forward power-turbine forward seals and 
bearings, and the T64’s radial accessory 
drive. Next is the main or mid-sump 
containing the thrust and rear gas gen- 
erator bearings and seals. An exhaust- 
frame sump containing the power-tur- 
bine rear thrust bearing and seals feeds 


the power-turbine oil tube. This runs 
the entire length of the power-turbine 
shaft, lubricating by centrifugal feed. 

At this stage, development of the 
T64 has been beset by only one majo 
problem. GE contracted to run official 
50-hr. PFRTs on its turboprop T64 in 
July, 1960. Not until 1] months later, 
in June of this year, were these tests 
completed. The turboprop T64’s gear 
box was responsible for almost the 
entire delay. 


Hairline Cracks 


After GE staged the first turboprop 
PFRTs in June and July, 1960, it dis- 
covered that hairline cracks had de- 
veloped near the mounting of the reduc 
tion gear’s rear housing. Navy dissatis- 
faction led the manufacturer to decide 
that a total redesign of the gearbox to 
meet more rigorous standards would be 
necessary. 

During the next vear, this redesign 
was carried out. The T64 reduction 
gear that resulted was inspected by 
Navy after a 50-hr. “penalty” run and 
given oral approval for flight in June 
1961. One reason GE elected to use 
a turboprop T64, rather than a turbo- 
shaft, for first flight tests was its as- 
sumption that if any further problems 
did develop, they again would involve 
the engine’s gearbox. 

New T64 reduction gear incorporates 
a full three-point support system, gear 





Reling 


T64 Performance Ratings 
164-6 Direct Drive* 


Minimum shp. 


Output shoft sateen Maximum sfc. 





Ideas you can use from 


B.EGoodrich 





POSITIVE ICE PROTECTION. New Electrical 
Propeller De-Icers available and qualified 
for light twin-engine aircraft. Complete kit 
only 10 pounds. Electrical heat- 
ing always reliable; eliminates frequent 
servicing required with liquid systems. 


weighs 


re 





FUEL-TIGHT FASTENING. Special Rivnut® 
blind fastener, with rubber“O”-Ring and 
high tensile screw, makes a fuel-tight seal. 
RivnutTs are approved for fastening prima- 
ry aircraft structures; can be installed quick- 
ly by one man from one side of the work. 


13,600 0.495 
13,600 0.499 
13,600 0.522 
13,600 0.572 
max. fuel flow: 
345 Ib. /hr. 
Maximum allowable 


2,850 
2,690 
2,270 
1,700 
max. shp. 190 


10-min. maximum 
30-min. military 
Normal 

75% normal 
Ground idle. 





FEATHERWEIGHT PRESSURE INDICATION. High 
pressures in engines, batteries, etc., can be 
indicated with this tiny, sensitive device. 


* Standard day, sea level, static ratings are at output shaft. 
continuous output speed for 164-6 engine is 17,000 rpm. 


164-2 Turboshaft* 
2,810 502 
2,650 506 ; 
2,235 530 For 
1,670 582 B.F.Goodrich Aviation Representative, 
max. shp. 185 max. fuel flow: 
345 tb /ee or write Aviation Products, a division of 
The B.F.Goodrich Company, Dept. 4 W-100, 
Akron, Ohio. 


hie Contact is closed by a bellows at preset 
-min. maximum ene alia . 
Secahe mine pressure, in range of 250 to 500 psi. 
Normal... 

75% normal 
Ground idle 


more information check your 


* Maximum continuous output speed for 164-2 is 6,500 rpm. 
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GENERAL ELECTRIC considers the T64’s low specific fuel consumption the engine’s outstanding characteristic. Note that SFC only rises 
from about 0.5 to 0.6 when shaft horse power is decreased from 2,800 to 1,500. Widely varying shp. outputs, from takeoff to cruise, have 
little effect on the engine’s efficiency. Relatively high 12.6 pressure rise produced by the T64’s 14-stage axial compressor results in low 
specific fuel consumption. At T64 turbine inlet temperatures (T,), SFC does not rise as sharply as when engine power is reduced. Selec- 
tion of the above compromise also enabled GE to avoid the sophisticated metallurgy required to achieve higher inlet temperature. 


case walls of an increased thickness, a 
reinforced ring gear support, larger roller 
bearings for accessory drives and one- 
piece propeller shaft assembly. These 
improvements, GE hopes, will increase 
the gear’s operational life. At the same 
time, they have resulted in a_ heavier 
reduction gear, which has boosted total 
turboprop weight from about 1,080 Ib. 
to 1,136 Ib. 

Navy's development contract with 
GE is unusual because it calls for at 
least 10,000 engine hours of develop- 
ment testing prior to production qualli- 
fication of all versions of the T64. At 
the end of August, 25 T64s had been 
built and subjected to 8,200 hr. of 
testing, including 4,100 hr. of endur- 
ance tests, 46 hr. of anti-icing tests and 
89 hr. which were devoted to altitude 
tank tests. 

Although GE has not revealed the 
amount of Navy money invested in 
T64+ development, reliable industry 
sources sav it is between $50 and $60 
million, 


First Tests 


First official 150-hr. model tests of 
164-2 and -6 engines were completed 
last month, but Navy’s approval of the 
results had not been forwarded to GE 
by last week. The tests consisted of 
25 six-hour cycles, each of which en- 
tailed continuous running of the en- 
gine at rapidly varying power levels 
ranging from maximum to flight idle 
Next turboshaft model tests, scheduled 


for this month, will use Navy JP-5 in- 
stead of JP-4 fuel. 

Altitude testing now is in progress at 
Navy’s Aeronautical Engineering Lab- 
oratory facilities in Philadelphia. En- 
gine operation has been rated satisfac- 
tory up to about 45,000 ft. at 1.1 ram 
pressure ratios. According to GE, wind- 
milling restarts were accomplished at 
altitudes up to 30,000 ft. at 1.16 ram 
pressure ratio. Simulated cross-bleed 
starts using air ducted from one engine 
to another successfully were staged at 
30.000 and 40.000 ft. with starter as- 
sistance. 

According to guarantee, the T64 
was to anti-ice 1.3 grams per cubic 
meter of water content at 5F and use 
no more than 2% of compressor bleed 
air in the process. In cold weather en- 
gine runs atop Mt. Washington (about 
6,000 ft.) during the winters of 1959 
and 1960, the engine actually anti-iced 
2.1 grams per cubic meter of water con- 
tent using only 0.7% of bleed air. Even 
at ground idle, GE reports, no ice ac- 
cumulated. 

Turboprop versions of the T64 have 
been bailed to Hamilton Standard Di- 
vision of United Aircraft for 63E60 pro- 
peller compatibility testing. More than 
1,300 hr. have been logged since thes¢ 
tests began in February. In addition, 
Navv has awarded Hamilton Standard a 
contract to design a tandem-blade, var- 
iable camber propeller to be used for 
T64s powering various STOL aircraft 
designs 





r 


Rating Min. shp. 


2,765 
2,570 
2,245 
1,680 


10-min. maximum 
30-min. military 
Normal 

75% normal 





T64-4/-8 Turboprop Guarantees 


Min. 
net jet 
thrust 


Min. 
eshp. 


Prop shaft 
speed 
210 2,850 
200 2,650 
175 2,315 
147 1,740 


1,160 rpm. 
1,160 rpm. 
1,015 rpm. 
1,015 rpm. 








Despite this relationship between the 
two New England manufacturers, when 
Department of Defense announced that 
T64s would power the _ tri-service 
VTOL transport, it also indicated that 
Hiller rather than Hamilton Standard 
would be responsible for designing and 
building the new aircraft’s 15-ft., four- 
blade propellers. Despite this responsi- 
bility, which will include engineering 
test work, many engineers at GE and 
Hamilton Standard believe that pro- 
peller production subcontracts will be 
awarded by Hiller to Hamilton 
Standard. 


Flight Testing 


Flight testing of the T64 officially 
got under wav in Toronto, Can., on 
Sept. 22, when a Roval Canadian Ait 
Force de Havilland Caribou completed 
a proving mission of slightly more than 
one hour (cover, AW Oct. 16). The 
flight, which was judged “satisfactory” 
by GE and de Havilland, took the Cari 
bou to 12,000 ft. Two davs earlier the 
T64-powered aircraft had completed a 
series of 14 lift-offs and landings, attain- 
ing an altitude of 100 ft. and an air- 
speed of 110 mph 

Its engines last week were being in 
spected 

Flight test programs involving Grum- 
man §$2F, Douglas DC-6 and Convair 
aircraft had been proposed to GE either 
by their respective manufacturers or 
Navy’s Bureau of Weapons. However, 
the bureau decided against them largel 
for reasons of cost. When the Cana- 
dian government made available, at no 
cost, an aircraft of precisely the type 
best suited for the turboprop T64, and 
also offered to invest some money in 
the test program, Navy and GE ac- 
cepted the offer. Cost of the RCAF de 
Havilland Caribou flight test program 
is expected to amount to less than half 
of the cost quoted by the next lowest 
bidder. 
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The military’s newest 
Ys -ton cargo and per- 
sonnel carrier, the 
‘Muskrat’, designed 
and developed by 
American Motors Cor- 
poration. Equally at 
home on land or 
water, the ‘‘Muskrat”’ 
can also be delivered 
by helicopter or 
parachute. 


Fruehauf has the ability and facilities to adjust quickly to your G.S.E. 
problems. As a prime or subcontractor, Fruehauf has long been the 
acknowledged leader in the design, research, development and production 
of Ground Support Equipment. Fruehauf’s diversified experience ranges 
from the production of jet target launchers and giant Redstone trans- 
porters to special military trailers and containers. Also Fruehauf R&D 
cooperates in the building of special equipment and prototypes such as the 
body produced for the ‘‘Muskrat’’, the unique new *:-ton military cargo 
and personnel carrier designed and developed by American Motors 
Corporation. Here are a few of the many benefits which Fruehauf, as 
a prime or subcontractor, offers you: 
% Over 2,400,000 sq. ft. of manufacturing space for G.S.E. production 
% 11 modern manufacturing plants spread across America 
% Proven ability on a substantial number of prime and sub-contracts 
% Two separate and complete divisions— Military Equipment Division, 
Detroit, and Missile Product Division, Los Angeles, to serve you better. 


Plants in the East and West 


From Missile 
Transporters to 
Aluminum Bodies 
for *4-ton 
Muskrats! 


ni 


Va whe 


‘ -RUERAUF 
Ga.s.=. 
tary 


PHONE OR WIRE 

for a Fruehauf representative to give 
you complete details, or write for 
your copy of FRUEHAUF G-.S.E., 
Fruehauf's latest 4-color military and 
missile brochure. 





™~— 


[><// MILITARY EQUIPMENT DIVISION — DETROIT 32, MICH. 





io al 


COMPANY 7 MISSILE PRODUCTS DIVISION 


— LOS ANGELES 58, CALIF. 








yu 
0 2 
®o @® 
S O 
Cc c 
m 2 
© 6 
£ Oo 
qt 


ae) 
— 
) 
nn Wh 
_ +} 
oO W 
oOo + 
cS & 
em 2 
ee 
Ww Y) 


= 
ae) 
® 
O 
.. 
® 
i 
0) 
O. 
x 
LJ 


” 
E 

2 

v) 

> 
/) 


AL 
0) 
2 
) 
Cc 
of 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary if Mailed in the United States 


POSTAGE WILL BE PAID BY 


FIRST CLASS 
PERMIT NO. 1524 
SAN DIEGO, CALIF. 


GENERAL DYNAMICS | ASTRONAUTICS 


POST OFFICE BOX 


SAN DIEGO 12, CALIFORNIA 


PERSONAL AND CONFIDENTIAL 
ATTENTION: MR. R.M. SMITH 
MAIL ZONE 130-90 





The unique capability of General Dynamics | Astronautics is the 
conception, development and realization of large-scale military and 
space systems. This capability is exemplified by the Atlas ICBM 
and the Centaur space vehicle——two achievements of General 


Dynamics | Astronautics. 

Much larger, infinitely more complex systems are required if we 
are to truly master space. The task of planning these future sys- 
tems — from concept, through development, to reality —is the 
assignment of the Systems Analysis Department at General 
Dynamics | Astronautics. 

Engineers and scientists of unusual professional breadth are required 
immediately to participate in this important effort. The scope is 
immense: we need men who are capable of total system conceptu- 
alization and who can bring technical leadership to these programs. 
In short, we seek the sort of man with the imagination, technical 
depth and initiative necessary to conceive and plan the space system 


If the inc 
wish to f 
informat 
Industria 
General 

S699 Kee 
Californi 


of tomorrow .. . from start to finish 

A number of attractive and tremendously challenging positions exist 
now for men who fit this description, particularly those experienced 
in operations analysis and preliminary design as related to large- 
scale space systems. it may be 
There is more information on the back of this page, and you will or Mr. T. 
find a convenient inquiry card attached which will receive immediate I Rockef 
and confidential attention. It requires only a moment to complete, Telephon 
and, of course, incurs no obligation An equal 
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engineers and scientists for 


SYSTEMS ANALYSIS 


The task of the Systems Development Department at 
General Dynamics | Astronautics is detailed on the front 
of this page. Briefly, it is this: to conceive, develop, and 
bring into being the large-scale space systems required for 
the total mastery of space. Such an effort requires the 
talents of engineers and scientists with a broad background 
in operations analysis and preliminary design, plus the 
imagination, technical depth, and initiative necessary to 
conceive and plan the space systems of tomorrow . . . 
from start to finish. 

The men selected will pursue their assignments in profes- 
sional surroundings, and live in a community and climate 
considered ideal. 

But we urge you to get the full story . . . and it takes only 
a moment of your time. Complete the attached inquiry card, 
or, if it has been removed, drop a brief note to the address 
indicated elsewhere in this message. 


OPENINGS ALSO EXIST IN: 


ELECTRONIC DESIGN 
Telemetry, Test Equipment, Electronic Packaging, 
Servo-System Design, Test Engineering 


MECHANICAL DESIGN 


Test Engineering, Structures, Hydraulics 
and Pneumatics, Ground Support 
Systems, Propulsion Systems 


ADVANCED SYSTEMS DESIGN 


(Ph.D required. ) 
Orbital Systems, Pre-Design, Operations 
Analysis, Electronics & Physics Research 


FLIGHT TEST 


(Openings in San Diego and Test Bases 

in California and Florida) 

Launch Control, Launch Operations, 
Facility Electrical, Telemetry, Calibration 
Engineering, Engineering Writing 


COMPUTER PROGRAMMING 
Experience in Scientific and Business Programming 
on IBM 7090, 704, and Fortran II 


RESEARCH & DEVELOPMENT 


(MS required. ) 
Thermodynamics, Dynamics, Analytical Structures, 
Orbital Mechanics, Fluid Dynamics 


SUPPORT ENGINEERING 

Trainer Design, Engineering Writing, Human 
Factors, Field Service Engineering, Service 
Training Instruction, Automatic 
Programming Checkout Equipment 


BASE ACTIVATION 

Systems Installation, Checkout and Verification 
at Lincoln, Nebraska; Roswell, N.M.; 

Altus, Oklahoma; and Abilene, Texas. 

Also some openings in San Diego 


If the inquiry card has been removed, or if you wish to furnish or request more detailed information, please write to Mr. 
R. M. Smith, Industrial Relations Administrator-Engineering, Dept. 130-90, General Dynamics | Astronautics, 5699 
Kearny Villa Road, San Diego 12, California. (If you live in the New York area, please contact Mr. E. Hart or Mr. T. 
Cozine General Dynamics | Astronautics, 1 Rockefeller Plaza, New York City, Telephone ClIrcle 5-5034.) 


GENERAL DYNAMICS 


ASTRONAUTICS GillillID 


(Formerly CONVAIR / ASTRONAUTICS) 





Mach 3 Fuel Combustion Hazard Foreseen 


By Russell Hawkes 


Los Angeles—Spontaneous combus- 
tion of fuels, lubricants, and hydraulic 
fluids by aerodynamic heating was pre- 
dicted to be a significant hazard for 
Mach 3 transports by David D. Kurto- 
vich and George E. Hays of The Boeing 
Co. at the National Aeronautic and 
Space Meeting of The Society of Auto- 
motive Engineers. 

Kurtovich and Hays were reporting 
the results of 20,000 tests conducted 
at Boeing during the past three years. 
They found that the conventional un- 
derstanding of spontaneous ignition as 
a vigorous reaction accompanied by a 
bright flame is incomplete in the special 
case of enclosed fluids aboard a super- 
sonic transport. The experiments 
showed that a ‘cool’ flame reaction 
also may occur and may produce lower, 
but still excessive and potentially dam- 
wing pressures. The lower reaction 
produces no visible flame, though a 
dim, blue glow is sometimes found to 
be present. 

The intensitv of the 
pends on the pressure existing at the 
start of the reaction, the availability 
of the combustible mixture, and the 
ibility of the volume space to contain 
the pressure that is developed by the 


I 
reaction 


reaction de- 


Various Tests 


\ variety of hydraulic fluids, lubn- 
cants, and fuels, including liquid hydro- 
gen, was tested in heated pressure 
vessels of several sizes, but most atten- 
tion was given to the conventional JP 
lircraft fuels. 

Some of the tests were intended to 
show what pressure rise can be expected 
in a cool flame reaction. 

Others measured the ability of chemi- 
cal additives and dilution of the air 
volume over the fuel with inert gas 
to inhibit or suppress spontaneous re- 
ictions. Diluents tried included nitro- 
cen, carbon dioxide and water vapor in 
quantities needed to reduce the oxygen 
content of the air space from a normal 
21% to as little as one per cent. All 
were equally effective for a given vol- 
ume. Water vapor offers the necessary 
volume for the least weight. Excess 
fuel vapor also acts as a diluent and at 
some temperatures acts as a chemical 
suppressant by entering into the com- 
bustion process. 


Severity of Reaction 


The severity of the reaction was 
found to be proportional to chamber 
volume up to one cubic foot, above 
which the reaction was not very respon- 
sive to size changes. Combustion prod- 


ucts deposited on the chamber wall did 
not charge the spontaneous ignition 
temperature of JP fuels in later tests 
but pressures were slightly lower than in 
tests in a clean chamber. Tests of hy 
draulic fluids showed different results. 
Combustion produced a gummy residue 
and chamber temperature had to be 
increased more than 100F or the in 
terior walls had to be cleaned to get 
ignition. 

There were indications that chemi 
cal additives which intervene activel\ 
in the combustion process inhibit the 
spontaneous reaction more 
amounts of oxvgen-displacing diluent 


than equal 


B-58 Rocket-Powered Escape 


Rocket-powered escape capsule for the B-58 Hustler h 


test at Edwards AFB, Calif. Carrying a dummy crew: 
and built by Stanley Aviation Corp., Denver, Colo., to 
was rocketed out of a B-58 traveling 115 mph. on the 1 
in the capsule, he would have landed safely, officials said 
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ted was tetra-isopropyl ti- 
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Capsule Tested 


issed an on-the-runway ejection 
the 700-Ib. capsule, designed 
1eral Dynamics’ specifications, 
way. Had a live crewman been 
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5.093 


A direct-acting, high-flow, fleating seal 
solenoid valve designed especially for 
cryogenic service! Valcor’s unique Series 
V-41600 features an unusual leakproof 
design — all external joints inert arc- 
welded by special process. Flow of fluid 
media cdntacts only all-metal surfaces, 
avoiding cold-temperature shortcomings 
of non-metallic seals. BEST KNOWN DE- 
SIGN FOR LOW TEMPERATURE APPLICA- 
TIONS . . . Compression spring “‘snaps 
shut” the floating seal when the valve is 
deenergized for fail-safe action! Flow is 
equivalent to .850 diameter sharp edge 
orifice. 

Larger sizes also available featuring 
Valcor’s new Multiple Venturi Principle. 

Applications: Liquid Nitrogen and Liquid 
Oxygen (adapts to Liquid Hydrogen). 
Maximum Operating Pressure: 50 psi. 
Maximum Actuation Time: 50 milliseconds. 
Weight: 4 pounds. P 


Write today for complete specifications. 


Gn cup VALCOR 


VALVES 


ENGINEERING 
CH 5-1665 CORPORATION 


5394 Carnegie Avenue, Kenilworth, N. J. 











characteristic was somewhat lower but 
still much greater than any offered by 
dilution. 

Reduced atmospheric pressure at 
high altitude can be a practical protec- 
tion against spontaneous combustion 
by reducing the oxygen partial pressure 
in the fuel space below critical values. 
However, prolonged supersonic flight 
will heat the fuel and it may be neces- 
sary to pressurize fuel spaces to prevent 
wasteful boil-off. Also, there would 
normally be an increase in tank pres- 
sure during a normal or emergency 
descent as gas is admitted to equalize 
internal pressure with atmospheric 
pressure 

These hazards must be countered 
either with a heavier structure to 
withstand collapsing pressures on un- 
vented tanks or with an ignition sup- 
pressing system. 

The authors said it is true that 
descent at the end of a supersonic 
cruise would usually be made at re- 
duced speed and lower wall temperta- 
tures, but that thermal lag in heavy 
structure still might create a tempera- 
ture high enough to produce sponta- 
neous combustion. 


Metal Fuel 


Test runs of a research rocket burning 
the light metal, lithium, with hydrogen 
peroxide as the oxidizer were reported 
bv M. C. Hardin, A. I. Masters and 
L. E. Toole of General Motors Corp. 

The project had to solve three prob- 
lems arising from the unfamiliarity of 
lithium as a propellant: 

e Pure lithium cannot be handled like a 
conventional solid or liquid propellant. 
At room temperature it is a solid but it 
has a melting point of only 357F and 
has been routinely handled as a liquid. 
Only the Naval Ordnance Test Station, 
China Lake, Calif. has ever tried to use 
the molten metal as a fuel. 

e Very little is known about combus- 
tion of lithium in rockets. 

e Thermodynamic data for lithium com- 
bustion products is not complete 
enough to predict theoretical perform- 
ince of lithium propellant systems and 
much of the existing data is question- 
ible 

Lithium fuel for the test rocket was 
stored in a stainless steel supply tank in 
which the fuel was melted and heated 
to about 700F by surface resistance 
heaters. To keep the fuel temperature 
up to 600F during transfer to the thrust 
chamber, the stainless steel fuel lines 
were wrapped with Inconel resistance 
heating wire and insulated. Cartridge- 
type resistance heaters in copper heat 
sinks were used with the fucl valves. 
The fuel and oxidizer tanks were both 
pressurized to 1,000 psig. with argon 
gas. 

Ignition of the test rocket begins with 
1 period of monopropellant operation on 


hydrogen peroxide during which the 
fuel lines are purged with argon before 
injection of the molten lithium. At the 
end of the run both the lithium and 
the peroxide lines are flushed again. 
Argon was the inert gas selected be- 
cause lithium and peroxide react with 
nitrogen and carbon dioxide. 


Nozzle Erosion 


During 36 successful bipropellant 
runs, nozzle erosion was found to be a 
severe problem. The major factor caus- 
ing the erosion appears to be unexpect- 
edly high heat transfer rather than 
corrosion. This may be caused by con- 
densation of lithium on the nozzle sur- 
faces. 

The highest specific impulse achieved 


during the tests was 247. 





Ablative Chamber 


United Technology Corp.-developed abla- 
tive-cooled thrust chamber for liquid fueled 
rocket engines has been used in continuous 
firing of a 2,200-Ib. thrust engine for 4.5 
min. The chamber achieved an accumu- 
lated duration of 7.2 min. with a re-firing. 
The chamber assembly, which can be used 
in engines of both low and moderately 
high thrust weighs 30 Ib., requires no ex- 
pensive turbine, and has restart and throt- 
tling capabilities. UTC says the assembly 
permits extended firing durations without 
sacrificing performance and thrust control 
and that changing nozzle dimensions can 
be predicted and c: -trolled to acceptable 
limits. Chamber, assembly and exit cone 
total 28 in. in length. Exit cone is 13.05 in. 
in diameter at its widest point. 
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PON RON ioe 


ADAPTERS —A simple clamp-on 
device that aligns automatically. 
Units are available for most 
combinations of engines and 
airframes. 


SERVO — Designed to be integral 
with the adapter, the servo 
utilizes a reversible DC motor 
and a highly accurate electro- 
magnetic brake to drive a series 
of LEAR magnetic particle 
clutches, 


LEAR MAGNETIC CLUTCH—of 
advanced design and proved per- 
formance, the LEAR MAGNETIC 
CLUTCH is a key component in 
achieving the accuracy and reli- 
ability of the trimming system. 


CONTROL BOX—A portable 
device, the control box is 
designed to be simple and easy 
to use. One man—in the cockpit 
—can rapidly make all adjust- 
ments—IDLE STOP, MILITARY 
POWER and WATER INJECTION, 














LEAR’S JET FUEL TRIMMER SYSTEM 
is operated by one man instead of three...no 
hazards of heat or intense noise. 
And with these features, the job can be « 
self-aligning 


lone faster and more accurately than 
trimming at the engine! A clamp-on adapter permits rapid 
attachment to the fuel control head—the only installation necessary. Engi- 
neering assistance for any jet engine application is immediately available from 
LEAR — or arrangements can be made for an actual demonstration on your 
present equipment. 

SEND FOR FURTHER INFORMATION—ASK FOR GR-305. AND IF YOU WANT TO BE KEPT CURRENTLY 


INFORMED ON TRIMMING CONTROLS AND OTHER REMOTE CONTROL SYSTEMS, ASK TO BE ADDED 


TO THE MAILING LIST FOR “TRIMMER TIPS.” 


ELECTRO-MECHANICAL DIVISION 
110 IONIA AVENUE N.W., GRAND RAPIDS 2, MICHIGAN 





Sea-going Ground Effect Machine Ordered 


=—.. a ee Pete ~ ell 
DOUGLAS ARTIST’S CONCEPTION of large ground effect machine supply vehicle shows 


it re-supplying a Polaris submarine. 


GROUND EFFECT MACHINES would have advantages as aircraft carriers and missile ships. 


Aircraft would have little deck roll on high speed ship. 


GROSS WEIGHT 


Ale) GROUND EFFECT 250 TONS 
AIRBORNE TRANSPORT 








RANGE~N. MILES 


VERY LARGE ground effect machines would offer approximately the same cost per ton 
mile as water-borne ships in addition to being up to four times as fast. 


72 


Contract for $370,000 to design and 
develop an ocean-going, cargo-carrying 
ground effect machine with a gross 
weight between 50 and 200 tons has 
been awarded to Vehicle Research 
Corp. of Pasadena, Calif. by the Mari- 
time Administration of the U.S. De- 
partment of Commerce. 

VRC is a small research company 
which has been working with Douglas 
on the operation. 

Douglas Aircraft Co.’s Long Beach 
plant has been named major subcon- 
tractor and probably will manufacture 
the vehicle if the Maritime Adminis- 
tration decides to go ahead with con- 
struction at the end of the present 
development program. Detail engincer- 
ing for a commercial test vehicle would 
begin in 1962. The present develop- 
ment contract is the latest phase in a 
cooperative program conducted by thc 
Office of Naval Research and the Mani- 
time Administration. 

The proposed vehicle is being called 
a “surface effect ship’ to add one more 
name to the already long list being used 
to designate vehicles designed to fl 
within ground effect. The prototyp¢ 
surface effect ship will be designed to 
operate over both water and land and 
will be able to climb beaches or ramps 
Prototypes are expected to exceed the 
payload capacity of helicopters and 
fixed-wing aircraft of the same powe! 

The presently funded program will 
include extensive model tests to deter- 
mine performance and operating char- 
acteristics in rough seas. When the 
development and preliminary design 
program establishes the most promising 
size between 50 and 200 tons, a ship 
of that size is supposed to be con 
structed. 

A 100-ton surface effect ship would 
be about 142 ft. long, 76 ft. wide and 
would have a payload of about 46 tons 
Engines developing 22,000 hp. woul 
lift such a ship and propel it at over 
100 kt. 

In innouncing the contract negotia 
tions, acting Maritime Administrat 
Thomas E. Stakem mentioned poten 
tial use of surface effect shins in U.S 
ocean, coastal and inland water trans 
portation but the interest of the Navy 
in using the vehicles for military logis 
tic missions is already well established 

At the recently concluded National 
Naval Aviation meeting jointly spon 
sored by the Navy and the Institute of 
Aerospace Sciences in San Diego, Calif., 
Douglas Aircraft Co. President Donald 
W. Douglas, Jr., described very large 
surface effect ships as the answer to 
fleet logistic support needs in the 1970 
decade. 

Douglas discussed surface effect cargo 
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ships with gross weights up to 1,000 
tons. Their economic efficiency im- 
proves as their size is increased. They 
would tend to be broad and low in 
design and have very low planform 
loading pressure. According to Doug- 
las studies, the bearing pressure would 
be about 0.25 psi. or 36 psf. With the 
entrapped low friction bubble of air 
supporting the ship, the thrust require- 
ments for speeds up to 100 kt. are very 
low. This places it in a speed range 
between conventional water-borne ships 
and conventional aircraft. Douglas 
showed a chart indicating that the 
installed horsepower per ton of the 
surface effect ship lies in a direct line 
between that of large cargo aircraft and 
the more efficiently designed water- 
borne ships. While it is somewhat akin 
to the helicopter, it requires less than 
one-half the installed horsepower per 
ton because it has much greater effi- 
ciency operating within ground effect. 
Cost per ton-mile was shown to de- 
crease with size up to 1,000 tons gross 
weight and to be minimized at longer 
ranges. Unlike the helicopter, it is not 
cargo-volume limited. 

Douglas cited hydrofoil ships as 
promising competitors for the surface 
effect ship but said they appear to have 
technological limitations in the larger 


sizes. Unknown characteristics of the 


hvdrofoil are its ability to operate in 
high seas and the effect of ice and debris 


in the water when foil-borne. 

He claimed that the operation of the 
ships above the surface of the water 
gives them much improved security 
against submarine attack and cited the 
reduced cost of anti-submarine warfare 
protection as an economic advantage. 
Factors contributing to its invulner- 
abilitv to submarine attack are: 

e Reduction of sound _ transmitted 
through the water makes detection by 
the submarine more difficult. 

© High speed of the GEM makes it a 
difficult target for torpedoes or other 
weapons. 

e Detonation of a torpedo close enough 
to a GEM to destrov it is made difficult 
hy the absence of any physical object 
beneath the surface. 

Douglas listed some of the tech- 
‘cal problems which Vehicle Research 

‘orp. and Douglas Aircraft will have to 
sclve during the Maritime Adminis- 
ration development program. It will be 
recessary to determine what shape the 
bottom of the surface effect ship should 
have to gain aerodynamic lift and yet 
respond safely to wave impact in heavy 
seas. Some design studies in the indus- 
trv have indicated that such a large 
ocean-going vehicle might have a pure 
airfoil shape to maximize lift for the 
power expended, but Douglas said, 
The rough-water sea-keeping capability 
is undoubtedly the foremost problem.” 
Static and dynamic stability of GEMs 


surface effect ships is about 
the same, aircraft being recov zted would 
have little or no landing roll. The main 
deck handling problem would be hold- 
ing the airplane down till it could be 
moved w decks. 

Douglas studies indicate that operat- 
ing altitudes of surface effect ships 
would | low because they become 
more ient and consume less fuel 
at lower altitudes. Those designed to 
distances over land need 
rating altitudes to clear ob- 
it the primary interest of 
nd Vehicle Research Corp. 
iritime and naval application 


still is the subject of some disagreement speed 
and Douglas predicted that significant 
efforts would be needed to establish the 
facts. 

He said it would be desirable to de- 
velop larger engines, such as the “re- 
generative type combining _ aircraft 
lightweight technology with the oper- 
ating economy of large stationary power 
plants.” The usual naval and maritime 
problem of spray and corrosion will also 
have to be solved. 

Possible applications for large surface 
effect ships in the 500 ton-plus class _ stacle 
include Fleet Ballistic Missile Sub- Douglas 
marine resupply at sea. The near ab- is the 
sence of subsurface noise would make _ includ ship-to-shore operations in 
it difficult for an enemy to track the which hicle would replace light- 
cargo GEM to the rendezvous and _ ers or landing craft. 
destroy the submarine. As tankers, sur- Bi ‘f the relationship between 
face effect ships could refuel aircraft car- opera ficiency and water clear- 
riers and other fleet elements at sea on anc momy of the vehicles will 
short notice. The combat ships would _ be li to sea conditions. “Analysis 
not have to slow down to match the pace stribution of wave height 
of the tanker as they do while being in the oceans of the world 
refueled by a water-borne tanker. that a surface effect ship of 

Eventually, surface effect ships might ss weight would be able 
be used as aircraft carriers, guided mis- of the time at a three- 
sile cruisers, and anti-submarine ships. iverage altitude, closer when 
Douglas observed that as the landing ilm, higher and probably 
speed of carrier aircraft and the cruising t is rough,” Douglas said. 


travel 
higher 
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envisioned by University professor, shows heat 


SO-CALLED “inverted turbojet,” McG 


exchanger between turbine and compressor systems 


Trio Proposes ‘Inverted Turbojet’ 


can be bumed in the 
hamber to produce about 
irust per pound of air per 
h a specific impulse of about 


Unique turbine engine, called an ize than 
“inverted turbojet” and capable of oper- 
ating from Mach 0-6 range for a variet\ 
of missions, has been proposed by D. L. 
Mordell, dean of the facultv of engi Ultimate fuel, Dean Mordell 
neering, McGill University, Montreal, ( d hydrogen, with a specific 
in collaboration with F. W. Evre, of | imp st double that of methane, 
Canadian Defense Research Board, and 500 sec. specific thrusts of 
S. V. Sreenath, of the Indian Institute about b./lb./sec. can be obtained. 
of Sciences, Bangalore. Mordell emphasized that from 

Dean Mordell said the inverted turbo tudies it is evident that 
jet interposes between the intake and igine will be a “relatively 
main burner a turbine system, operating ner at speeds below Mach 
on the temperature difference between | cannot compare with the 
the intake air and a cold sink, which gine at such speeds.” But 
raises the pressure but lowers tempera main point is that the in- 
ture of the air before reaching the main ojet can be run for check- 
burner. ind might supply some of 


Fuel would be liquid methane; vapor thrust, if necessary. 
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1. THE ROTOR SYSTEM. 2. THE TRANSMISSION SYSTEM 4. THE FUSELAGE, WITH REAR-LOADING CARGO 
3: THE POWERPLANTS—ARE TESTED AND READY CAPACITY UP TO 9 TONS — ALREADY DESIGNED 


for Marine missions, will provide unprecedented vertical airlift capacity. 
This new ship will fit the close quarters of an aircraft carrier. It will deliv 
of weapons, supplies or what-have-you. It will fly faster than any other h 
disgorge its load through a new high speed, heavy duty cargo handling syst 
like past Sikorsky helicopters, it will also stand the test of battle. 

The dynamic components, shown on test above, are ready. The new Sikorsk 
helicopter can fill every known requirement—with plenty of power to spar j 


4 


th READY With three out of four of the major elements ready, a 
S totally new heavy assault transport helicopter, designed by Sikorsky 
to nine tons 


pter around. It will 
And in combat, 


vy assault transport 


SIKORSKY AIRCRAFT DIVISION OF UNITE AFT CORPORATION 














Make a simple, preliminary test. Check 


these AMPin-cert Connector features 

against whatever you’re presently using: 
Compression crimping of leads to con- 
tact for maximum reliability backed by 
more than 20 years of AMP experience 
in solderless termination techniques 


e Choice of five types of contacts 


e Snap-in design contacts with cantilever 
beam construction for easy insertion 


MONEY 
SLIPPINC\ 
AWAY 


When time counts, it usually adds up to money! Profit- 
nibbling time lost. 


In the case of pin and socket connections, add the 
uncertain reliability of other methods of terminating 
connections and you’ve got good reason to 
consider AMPin-cert* Connectors with crimped, 
snap-in contacts. 


AMPin-cert tape-fed, pin and socket contacts 
are precision crimped to leads on the 
AMP* Automachine at rates of more 
than 1,600 per hour. High production 
rates, maximum reliability and 


| low cost of semi-skilled labor 


combine with dependable 
connector performance 
for the lowest installed 

cost in the 


industry. 





and dependable retention forces 

e Choice of phenolic or diallylphthalate 
housings with or without cadmium 
plated aluminum shells in standard or 
environmentally sealed designs 

e Wide variety of configurations and sizes 
and complete line of matching hardware 
and accessories. 

Complete information will be sent upon 

request. Write today! 


*Trademark of AMP Inc, 


AMP INCORPORATED 


GENERAL OFFICES: 


AMP products and engineering assistance are availabie * 
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HARRISBURG, PENNSYLVANIA 
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FRESNEL 
SCREEN 


DIAGRAM of optical system of display indicates relation of the storage drum and the optics system, which had to be folded three times in 
order to permit it to be squeezed into the compact volume. 


System Displays En Route, Terminal Data 


By Barry Miller 


Los Angeles—Compact cockpit pic- 
torial display which can pinpoint air- 
craft position on en route maps as well 
as display terminal charts, emergency in- 
structions and other flight information 
is being developed and refined here 
for the Air Force. 

First model of this optical projection 
display was delivered to the Aeronau- 
tical Systems Division’s Flight Control 
Laboratory earlier this vear by its de- 
velopers, Gilfillan Bros., Inc. The com- 
pany will receive further support from 
the Flight Control Laboratory for the 
next step in the display’s development— 
an effort to improve the display’s 
readability. 

The entire system, including the dis- 
play, or picture situation indicator, a 
control unit, a data converter (contain- 
ing amplifier circuitry, power supply and 
latitude conversion servo) weighs about 
27 Ib. The display itself is so packaged 
that it can squeeze within the pre- 
scribed depth dimension for the Air 
Force’s Century Series aircraft. It runs 


about 94 in. in depth with the screen 
projection accounting for about 4 in. of 
this figure. The screen itself measures 
54x 74 in. 


System’s Features 


Chief features of the display, accord- 
ing to an Air Force civilian engineer 
monitoring the project, are its: 

e High density—Relatively small size 
and weight and shallow depth, which 
make it a feasible volume/weight for 
particular aircraft applications 

e Large storage area—Information to be 
displayed is contained on a clear cylin- 
drical drum on the inside periphery of 
which map or information transpar- 
encies are placed and optically pro 
jected onto the display screen. Useful 
storage area on the drum is approxi 
mately 75 to 80 sq. in., sufficient fot 
sequential display of a wide variety of 
en route and terminal information 
Transparencies containing necessary in- 
formation can be removed from the 
drum and replaced by others. Access 
to the drum can be had by unscrewing 
and removing the display screen. 
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For « tration purposes, Gilfillan 
has a st Mercator navigation map 
of the 1 States in two adjoining 
trips, bout 3.2 in. in height and 

19 in. in length, the 
linder length. When in 
10de, the display auto- 
ites aircraft position on 
map on the basis of 
nputs supplied to it by 
ng computer which is 
display. 
ning area on the drum is 
ymmodate roughly 300 
tional maps, instructions, 
‘f the United States is 
duction of a 1:2 million 
vhich can be enlarged to 
its origi ile by a times 10 factor in 
the d ptical system. This en- 
ibles tl to be projected at a size 
of about naut. mi. per inch. 

In t peration as demonstrated 
recent vstem operates in several 
modes g automatic mode opera- 
tion, the position and heading cf the 
vn as an aircraft silhouette 

of the screen over the 


aircraft 
at the 
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AT CAPE CANAVERAL... 


CORPORATION 
3O0O Park Avenue, New York 22, N.Y. 


Styro lex 


Coaxial 
Cable 


is a vital part of 
the Air Force 
Automatic-T racking 


Antenna System! 


The powerful TLM-18 telemetry antenna now 
in service at the Air Force Missile Center, 
Cape Canaveral, Fla., is used for the auto- 
matic tracking of missiles and earth satellites. 
This huge “‘mechanical ear,” specifically de- 
signed by Radiation, Inc., Melbourne, Fla., 
has an effective data reception range of over 
1000 miles. 


One of the key parts of this highly sensitive 
device is the 7%”, 50 ohm, aluminum sheathed 
Styroflex® coaxial cable that links the 60-foot 
parabolic reflector to the receivers. The task 
of carrying missile-to-earth signals from the 
antenna to the control building demands a 
low-loss, high frequency cable with a high 


signal to noise ratio. 


The remarkable characteristics of Styroflex ® 
cable not only meet these rigid specifications 
but also have extra operational advantages, 
including long operating life under severe 
conditions and stable electrical properties 
during wide temperature variations. 
Styroflex® coaxial cable has earned an out- 
standing record for these qualities in a variety 
of industrial, mass communication and tele- 
metering applications. Perhaps this cable can 
answer your particular high frequency cable 
problem. We invite your inquiry. 


MINE TO MARKEY 


ID 





moving map background, appears con- 
tinuously. The display is illuminated 
to a brightness of about 50 ft.-lamberts 
with a normal lens and about 150 ft.- 
lamberts if a Fresnel lens is emploved. 
This illumination level can be turned 
down for night-time operation. (The 
brightness level of 50 or 150 ft.-lamberts 
compares with a brightness of 12 to 
15 ft.lamberts for a_ tvpical movie 
screen, according to Gilfillan engineers.) 

Navigational data such as latitude, 
longitude and course are supplied to the 
displav by navigational devices such as 
a dead reckoning computer in the pres- 
ent system, or inertial systems. 

The display was built to an Air 
Force specification requiring that it be 
accurate to within three nautical miles 
between any two points in the United 
States, assuming perfect inputs. When 
navigational fixes are obtained, the pilot 
can manually readjust the display by 
offsetting the zero point in both lati- 
tude and longitude. He does this by 
turning two easily accessible differen- 
tial transformer controls. This opera- 
tion could be automated, Gilfillan says, 
although the firm has not attempted to 
do it with the first two models. 

By depressing an index button on the 
control unit, the pilot obtains an index 
of the contents of additional informa- 
tion (besides the en route map) stored 
on the display’s drum. Each item is 
coded, and after locating the particu- 
lar frames he desires, he selects the cor- 
responding code on two adjacent finger 
code wheels. He then depresses an in- 
sert button, which causes the controls 
to slew to the proper map or chart 
Information such as terminal plates, 
ground control approach instructions 
and en route high altitude charts are 
tvpical of what could be stored. Quick 
access information can be obtained in a 
maximum of two seconds. 

The control unit also contains an 
wmergency button which can_ bring 
ibout the display of emergency instruc- 
tions reproduced from the aircraft's 
flight manual. Also on the panel are 
slewing controls which enable the pilot 
to slew over the maps (taking the dis- 
plav out of the automatic mode) and 
view a specific portion of the map. 
The svstem will slew between any two 
points on the Mercator map in 10 sec. 

The pilot can select 
between a 10 and 30 times enlargement 
of the stored data. The former results 
in the 1:2 million scale mentioned for 
the Mercator map, while the latter (giv- 
ing a 1 to 666,666 scale for the Mer- 
cator map) would be used largely on 
terminal charts. 

The main goal of a new contract Gil- 
fillan will receive shortly from Flight 
Control Laboratory revolves around an 
improvement in the displav’s optics, 
resolution and in photographic trans- 
parency quality which would all com- 


also toggle 


PANEL FOR 


CHART EXCHANGE 


ACCESS DOOR 
(TWIN LAMP SLIDE 
AND ZERO RESET.) 


AIRCRAFT POSITION and heading can be pinpointed 


GILFILLAN BROS. system includes control unit (left), dis 


bine to make a more readable display 

Resolution charts placed in the pres 
ent models indicate that about 50 lines 
per mm. presently can be resolved opti 
cally. Photographic resolution, com 
pany engineers sav, needs to be im 
proved, especially because photographic 
image deteriorates at 30 power 

In the display, the desired transpat 
encies are mounted on a moving drum, 
whose axis of rotation is normal to the 
screen. The map is illuminated from 
the bottom of the display by a General 
Electric iodine wing-tip lamp which 
can be inserted and removed from the 
displav in a reversible, double cartridge 
The image is “relayed” by an optical 
svstem consisting of which 
result in folding the image three times 
This produces an intermediate image 
centered behind the right 
angles to the map. Located at this inter 
mediate point is a reticle with an aircraft 
engraved on it and 
cradle that rotates in synchronism with 
the heading output from the display’s 


mirrors 


screen it 


mounted on a 
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ROTARY 
AIRCRAFT MARKER 


AN APA 115) 


SCREEN 
HEADING SCALE 


igainst moving background map. 


ind data converter. 


input t ise, a dead reckoning 
comput Che projection lens, situated 
and the screen pro 
image of a rotating 
moving map 

ongitude the drum ro- 
tation is slaved to the 
it of the computer when 
mode. The rotation 
reticle is slaved to the 

f the computer 
tput of the computer 
nverted because a Mer- 
ngular map) was used 
Che scale change, propor 
secant of the latitude 
ited by a servo emploving 
tentiometer which feeds 
lhis rotates a lead screw 
s the drum back and 
ding to latitude changes 
planning a number of 
in future versions of 
One of these envisions use 
Tonotron tube for an 


betwe ticle 
duces 





The Giannini Scientific Companies 


. 


4 
* 


é 
ee 


Flight Research, Inc. 
Richmond, Virginia. 


Photographic Data Recording Instruments and 

Accessories, Business Aircraft Control Devices, 
Micro-Balancing 

Garden City Park, L. |., New York 


Dynamic Balancing Equipm 
ond Tomboy 71 Cong sam Or-] 0) (-W Vale) 4-1 


Plasmadyne Corporation 
Santa Ana, California 


Space Propulsors, Hyperthermal Tunnels, 
Plasma Spraying Devices, 


GIANNINI SCIENTIFIC CORPORATION: «© 63 WALL STREET 


Flight Research’s Autolume* Light 
Intensity Controller is used in 
document microfilming. The completely 
electronic Autolume senses the reflect: 
ance of the document and automatic: 
ally adjusts the brilliance of the flood 
lamps to produce a negative with a 
predetermined background density. 


# TRADE MARK 


Micro-Balancing’s Dynamic Balancers 
quickly locate position of unbalance 
and determine its magnitude in tur- 
bines, impellers, aircraft accessories, 
armatures, pulleys, drums and other 
oxo}any elelal=iapecme-releliaiaycmciaalelelcamaelelilelan 


Plasmadyne’s Thermal Arc Jet Engine 
for satellite attitude control and micro- 
orbit adjustment was developed for 
NASA under the auspices of the Mar- 


shall Space Flight Center. The engine 
measures only 1274” long by 8%” dia. 


NEV 


> we TARE s 





MICRO-MINIATURE digital computer, occupying only 6.3 cu. in. and weighing only 10 
oz., is constructed from solid-state circuitry fabricated on a single silicon crystal by Texas 
Instruments. Computer with equivalent performance, built with conventional miniature 
components, is shown alongside new computer to demonstrate size reduction. 


Solid-State Circuits Used to Build 


10 oz. General Purpose Computer 


New line of micro-miniature solid- 
state circuitry, available in six different 
tvpes of digital computer functions, 
each measuring only } x 4 x x in., ca- 
pable of handling 90% of the circuit 
functions of digital computers, has been 
announced by Texas Instruments, Inc. 

Company is expected soon to an- 
nounce the availability of another series 
of analog type solid-state circuits. These 
will include a low level audio amplifier, 
a d.c. differential amplifier, a video 
amplifier and a 3-watt power amplifier. 

The new solid-state circuits have been 
used to construct a general purpose 
digital computer weighing only 10 oz. 
and occupying only 6.3 cu. in., under 
the sponsorship of the Aeronautical 
Systems Division’s Electronic Tech- 
nology Laboratory (AW Oct. 23, p. 
30). A computer with equivalent per- 
formance, built with conventional min- 
iature components, weighs 480 oz. and 
occupies 1,000 cu. in., the company said. 

The micro-miniature computer is a 
serial binary fixed-point machine with 
an operand word length of 10 bits plus 
sign. Machine uses synchronous logic 
operating at a 100-kc. clock rate. Total 
power dissipation is 16 watts. 

The computer consists of 47 plug-in 
modules, each consisting of eight to 16 
solid-state circuits welded into a stack 
and then encapsulated. Each module 
weighs approximately 0.04 oz. and oc- 
cupies approximately 0.057 cu. in. The 
micro-miniature computer contains a 
total of 587 individual solid-state cir- 
cuits. Equivalent computer built from 
standard components would have a total 
component count of approximately 


8,500, according to Texas Instruments, 
Inc. 

The new Series 51 line of solid-state 
circuits, each fabricated on a single 
silicon wafer with vacuum deposited 
interconnections, oxide coated and en 
capsulated for environment protection, 
is available in the following types of 
functions: 

e SN-510, SN-511: flip-flop/counter. 
e SN-512, SN-513: NOR/NAND gates 
e SN-514: Two independent NOR/- 
NAND gates. 

e SN-515: Exclusive OR gate network. 


® 
SOLID-STATE circuit built on silicon wafer, 
first developed 24 years ago (AW Mar. 30, 
1959, p. 33), is now available in six different 
computer functions. 
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Both SN-511 and the SN-513 


have emitter follower outputs in addi- 
tion to regular outputs to provide higher 
ibility for succeeding logic 
devices are designed to 
1 temperature range of 


driving cap 
stages. The 
operate 


— 


Prices the Series 51 solid-state 
circuits range from $50-$65 in quantities 
of 1,000 to $76-$115 in small sample 
quantities 
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Subsidiaries Merge—Pacific 
rs, Inc., a subsidiary of 
Ramo Wooldridge and 
nents Co., a combination 
of var [RW component subsidiar- 
ies an ns, are integrating their 
operat the initial phase of merg- 
ing bot ups into a single organiza- 
tion to be known as PSI Elec- 
tron The move is regarded as 
an eff Ister Pacific’s position in 
the fi mpetitive semiconductor 
busin trengthening its manage- 
ganization and diversifying 
ies. Dr. Harper QO. North, 
lent, was named chairman 

f the projected organiza- 
tion Warren B. Hayes, previously 
gen r of TRW Components 


will | lent 


ment 
its pr 
Pac ific 


of th 


Miniaturized Circuits—Mini- 
circuits, fabricated to 
fications, will be offered 
rganized Signetics Corp., 
Sunt Calif. Company President 
Dr. B | James and three vice presi- 
dent sreviously with Fairchild 
r Corp. Signetics will 
with IMM Industries of 
wood, which holds an in 
new firm, Signetics will 


SO West Maud Av., Sun- 


> Custom 
atur 

cust 

by the 


terest 
be lo 
nvval 


> Single-Crystal Gallium Arsenide Film 
solid-state physics 
successfully evaporated 
rallium arsenide films on 
de as a further step in its 
thin { conductor program (AW 
Dec p. 99; July 31, p. 62). The 
grou isl reported progress with 
vaporation of germanium 
ilm on foreign substrates 
brication of elementary thin 

from these films. 


Lear’s 


Deposition 
labe 


( lc u 


Pilot Bio-instrumentation—Sig- 
ng unit which weighs half 
ittaches to a pilot’s body 
pt and transmit up to 12 
physiological sensors, was 

cently at the American 
ety meeting in New York. 
transmit physiological data 
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NEW TASKLINE 


REFRIGERATION COMPRESSORS 


lightweight units 
feature low speed, long life, high reliability 
Six new models ranging from ¥4 H.P. to 4 H.P.* make up this 
new line of lightweight, accessible hermetic compressors developed 
for missile, aircraft and air transportable applications. All units operate at 
approximately 3,600 RPM with either 3 phase, 400 or 60 cps motors. Fresh design 
approach has resulted in small envelope size and light weight. @ Pumping units feature 
a rotary type compressor with reduced sensitivity to contamination. Unique centrif- 
ugal separator returns refrigerant entrained oil to the compressor sump. 
Improved cycle efficiencies result from isolating the compressor within 
the hermetic housing and circulating the pump discharge gas 
thru a precooling circuit to cool the motor. All units are 
manufactured to rigid military specifications. @ For 
further information phone PRospect 4-3100 
or write: 


TASK CORPORATION 
1009 E. Vermont Avenue 
Anaheim, 


Calif, 





from within pilot’s pressure suit to re- 
mote receiver in aircraft’s cabin with- 
out going through umbilical cord. The 
unit, built by Hughes Aircraft Co. for 
an accelerated Edwards AFB program 
to monitor North American X-15 pilot’s 
physiological reactions (AW Dec. 26 
p. 71) in flight, measures 8 in. x 34 in. 
x 4 in. 

> Millimeter Wave Masers—Basic _re- 
search on techniques and inherent limi- 
tations of masers operating in the milli- 
meter wave region is being conducted 
by Hughes Aircraft Co. research labora- 
tories under a one-vear contract from 
the Army Signal Corps. Company is 
examining a variety of solids, such as 
emeralds and rutile, for possible use as 
active millimeter wave maser materials. 


> Optical Maser lnproving—Steady re 
search with optical masers has resulted 
in devices capable of producing ex- 
tremely high peak powers, although for 
only short durations, making the device 
look more attractive for ranging and 
detection (radar) applications. Energy 
outputs, while still small, are increasing 
by orders of magnitude over those of 
first devices operated a vear ago. 


> Photoelastic Delay Line Study—Corn- 
ing Glass Works will develop a photo- 
elastic delay line with 1,000 taps, a 
delay time of 100 microseconds, a 10 
me. bandwidth, a signal-to-noise ratio of 
40 db. at a center frequency of 30 mc 
under Rome Air Development Division 
sponsorship. The photoelastic principl 
involves the use of optical sensors to 
detect an acoustic signal in a solid trans- 
parent dielectric material. The program 
will include investigation of the use of 
optical glass fibers for transmitting light 
impulses to the output photomulti- 
pliers 


P Signed on the Dotted Line—Major 
contract awards recently announced by 
avionics manufacturers include the 
following: 

e Thompson Ramo Wooldridge, RW 
Division, Los Angeles, $2-million con 
tract for four AN/UYK-1 stored-logic 
computers to be used with Navy Transit 
navigation satellite, from Johns Hopkins 
University. 

e Collins Radio Co., Cedar Rapids, 
Iowa, three Navy contracts totaling 
$190,559 for airborne navigation equip- 
ment, modification of existing equip- 
ment and engineering support for ship- 
board equipment. 

e Motorola, Inc., Chicago, $6.3 million 
in two contracts from Navy for manu- 
facture of sonobuoys. 

e Ampex Corp., Redwood City, Calif., 
$2 million from Electro-Mechanical 
Research, Inc., for magnetic memory 
systems for flight testing Dyna-Soar 
vehicles. 
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NEW AVIONIC 
PRODUCTS 





e Pressure transducer provides high- 
pressure measurements in 50g environ- 
ment and is suited for use in ground 
support systems, engine pressure meas- 


\ Ae 


urements and hydraulic system tele- 
metering. Transducer weighs less than 
4 |b., has ranges from 0 to 100 psi. 
and 0 to 8,000 psi. Resolution is 
0.25%, repeatability of 0.5%. Manufac- 
turer: Giannini Controls Corp., 1600 S. 
Mountain Ave., Duarte, Calif. 


e X-band lens antenna, model ALXN- 
1A, radiates circular polarization with 
hemispherical radiation coverage. Two 
lens antennas on airborne vehicle can 
provide complete tracking coverage for 
any yaw, pitch or roll aspect. Ellipticitv 
ratio is better than plus or minus 1.5 db. 
over a hemisphere; signal is constant 
within about plus or minus 2.4 db. over 
the hemispherical coverage. Manufac- 
turer: Canoga Electronics Corp., P.O. 
Box 550, Van Nuys, Calif. 


e High-energy storage capacitors, which 
can be made to discharge in 0.1 micro- 
sec., have minimum self-inductance and 
insignificant series resistance. Other fea- 
tures include low contact resistance at 


voltage range from 2,000 to 25,000 volts. 
Each package is 250 mils wide, 150 mils 
thick. Maximum lengths are 650 mils, 
1.20 in., 1.75 in. and 2.5 in. depending 
on voltage range. Rectifiers with axial 
or radial leads can be supplied. Manu- 
facturer: Pacific Semiconductors, Inc., 
12955 Chadron Ave., Hawthome, Calif. 


e Diode tester, provides visual monitor- 
ing of reverse characteristics of semi- 
conductor diodes. Test factors include 
breakdown voltage, noise, stability, re- 
verse leakage and zener impedance. Ac- 


curacy is within + 5% with negligible 
drift after warmup. Tester is priced at 
$1,425 with 30 to 60 day delivery. Man- 
ufacturer: Micromodular Division of 
Ling-Temco Electronics, Inc., P.O. Box 
S-1, Anaheim, Calif. 

will 


e Voltage-to-frequency converter 


convert zero to five volts d.c. or greater 
potentials into pulse or square wave 
output, whose frequency varies linearly 
with the d.c. input signal from nearly 
0 cps. to preset full scale frequency. 


nem - 


- 


Full scal 
standard 
4.000 cr 
netics, In 
ica, Calif 


utput frequencies of four 
lels range from 500 cps. to 
Manufacturer: Pioneer Mag- 
50 Pico Blvd., Santa Mon- 


e Analog digital converter, Mode! M3 
multive vides illuminated display 
of thre mal digits plus a sign with 
an accu of conversion to within 
0.05° 

facturer: | 
Armacost Ave., 


t least significant bit. Manu- 
kard Bell Computer, 1905 
Los Angeles 25, Calif. 





PROBLEMATICAL 


RECREATIONS 90 








What is the largest number which can be obtained as the product . 
of positive integers which add up to 100? 
Digital Engineers, if you couldn’t contact 


—Contributed 


us at the East Coast 
tional Electronics last 


Conference on Aeronautical and Naviga 
week, why not contact our Mr. Harry Laur 
possibilities in our Data Systems Divisior 
applying advanced techniques to the desigr 
airborne and ground-based data handling 
The place is Canoga Park, California. 
ANSWER TO LAST WEEK’S PROBLEM: One round trip. At the base- 
ment, short circuit pairs of wires, leaving one odd wire. At the 
roof the odd wire is found and labeled 1. It is then shorted to any 
wire which is then labeled 2. The wire to which 2 was shorted at 
the basement is found and labeled 3. Wire 3 is shorted to any 
remaining wire which is labeled 4. Wire 5 is found as the wire to 
which 4 was shorted in the basement, etc. Then, at the basement, 
the original short circuits are opened. Wire | is the odd wire. Wire 
2 is found by finding the wire shorted to 1. Wire 3 had been 
originally shorted to 2 in the basement. Wire 4 is found by finding 
the wire shorted to 3, etc. 

An Equal Opportunity Employer 
LITTON SYSTEMS, INC. 
Data Systems Division 
Canoga Park, California 


direct about career 
The work involves 
and development of 
and display systems, 


electrode terminations, high ringing fre- 
quency, and high Joules per cubic in. 
per Ib. Manufacturer: Dearborn Elec- 
tronic Laboratories, Inc., P.O. Box 
3431, Orlando, Fla. 


e Micro rectifiers, a variety of 15 high- 
voltage micro rectifiers and 17 full wave 
bridge rectifiers, in micro packages 
is being offered. Typical of these devices 
are high-voltage rectifier types PS2501 
through PS2515, covering peak inverse 
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AIRCRAFT ENGINEERS 


y 


THIS is an Opportunity 


. .. for a future second to none — here is opportunity for 
professional prestige, advancement and long range security. 
Such projects as Giant C-141 jet transports . . . Intercon- 
tinental C-130 turbo-prop transports... JetStar passenger 
craft .. . “Hummingbird” type VTOL aircraft . . . Missiles 
. . . Rockets . . . Nuclear Products . . . Nuclear Research 
. .. Avionics Research . . . Operations Research . . . Cryo- 
genics Research ... and scores more. 

Openings in the fields of: Aircraft Design Engineering * Engineering Drawings Check- 
ing * Aircraft Structures * Basic Loads * Flutter and Vibration * Sound and Vibra- 
tion « Aircraft Specifications Engineering « Reliability Engineering « Operations Re- 


search e Aircraft Research Engineering « Technical Writing « Aircraft Castings and 
Forgings ¢ Aircraft Hydraulics and Controls Systems Analysis. 


Write to: Hugh L. Gordon, Professional Employment Manager, Lockheed-Georgia 
Co., 834 W. Peachtree St., Atlanta 8, Georgia. Department DD-75. 


An equal opportunity employer. 


THE ENGINEERING CENTER 


LOCKHEED -GEORGIA COMPANY 


A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 
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SAFETY 





CAB Accident Investigation Report: 





Landing Maneuver Cited in TWA Crash 


On November 24, 1959 at approximately 
0535 CST, a Lockheed Constellation, 
N 102R, Flight 595, operated by Trans 
World Airlines, Inc., crashed into a resi- 
dential area about one-fourth of a mile 
southeast of Midway Airport, Chicago, II- 
linois, killing all persons aboard, demolish- 
ing the aircraft, and fatally injuring eight 
persons on the ground. 

Flight 595, loaded with cargo, took off 
on runway 31L of Midway at approximately 
0531 CST, November 24, 1959, bound for 
Los Angeles, California. As the aircraft be- 
gan a left turn, the crew notified Midwa: 
Tower they had received a fire warning on 
the No. 2 engine and had shut it down. 
They also informed the tower the flight 
would return and land. The aircraft pro- 
ceeded in a continuing !eft turn around the 
airport in an elliptical pattern and below 
the clouds which were based at an altitude 
of 500 to 600 feet. 

In the turn to final approach to runway 
31 the aircraft banked in excess of 45 de- 
grees during which it developed an excessive 
rate of sink. When the aircraft reached 
the tops of the trees its wings were nearly 
level and its nose was raised in a climbing 
attitude; however, the descent continued. 
The wing flaps were being retracted dur- 
ing the last 5 to 10 seconds of the final 
descent and were found to be symmetrically 
extended at 24 per cent upon impact. 

It is the conclusion of the Board that this 
accident was the consequence of maneuver- 
ing the aircraft during the turn to final ap- 
proach in such a manner as to cause a rate 
of sink from which recovery was not pos- 
sible. 


Investigation 

Trans World Airlines Flight 595 of No- 
vember 24, 1959, was a scheduled cargo 
flight from Midway Airport, Chicago, Il- 
linois, to Los Angeles, California, and the 
aircraft assigned was a Constellation, model 
L1049H, serial number 1252, N 102R. The 
crew consisted of Captain Claude Wilbert 
Helwig, First Officer Delmas Earl Watters, 
and Flight Engineer Aerion Lyman Auge, 
I. 
; Flight 595 was scheduled to depart Mid- 
way Airport at 0310! November 24, 1959; 
however, departure was delayed by the in- 
ability of the ground crew to complete load- 
ing of the aircraft because of a breakdown 
in loading equipment. As a result it did 
not depart until about 0530. Evidence in- 
dicated that at departure the aircraft was 
properly loaded to a gross weight of 126,606 


The allowable gross weight for 


pounds. 
127. 


takeoff computed for this flight was 
400 pounds, and the allowable landing 
weight was about 115,000 pounds. 

The aircraft had been flown from New 
1All times herein are Central 
based on the 24-hour clock. 


Standard 


York City to Midway where it landed at 
0216 November 24. The flight was re- 
ported by the incoming crew as routine. 
The incoming engineer did, however, make 
a log entry specifying that the ignition an- 
alyzer indicated that a spark plug on each 
of engines Nos. 1, 2, and 4 had developed 
the initial stage of secondary high resistance. 
All maintenance persons contacted, includ- 
ing the incoming engineer, stated the condi 
tion did not require a change of the affected 
plugs, and in their opinion the aircraft was 
completely airworthy for the flight to Los 
Angeles. 

The crew assigned to Flight 595 was off 
duty from November 20, 1959, until the 
morning of November 24. Rather than 
spend their layover in Chicago each of the 
three crew members returned to his home 
in California via TWA in a passenger ca- 
pacity. Captain Helwig returned to Midway 
at 1645, November 23, and checked into 
the crew lounge at TWA’s operations at 
2140 and then retired. First Officer Wat- 
ters arrived at Midway at 0720, November 
23, and checked into a hotel. Flight En- 
gineer Auge returned to Chicago’s O’Hare 
Airport at 2115 on November 23 and 
checked into the crew lounge at Midway 
at 2345. At 0050 on the morning of the 
24th First Officer Watters was alerted for 
the flight, and then at 02009 that same 
morning Captain Helwig and Flight En- 
gineer Auge were alerted. 

The flight was dispatched in accordance 
with TWA’s procedures and the crew filed 
an IFR flight plan to Los Angeles. The 
aircraft was inspected by the crew and 
akout 0520 it was taxied to runway 31L 
for takeoff. The flight was then about 2 
hours and 20 minutes behind schedule. 
The flight received its ATC clearance to the 
Los Angeles Airport and its takeoff time 
was logged by Midway Tower as 0531 


Conversation Recorded 

The conversation between Flight 595 
and Midway Tower was tape recorded. The 
flight started its takeoff roll upon or im- 
mediately after acknowledging Midway 
Tower's takeoff clearance. The timing of 
the events that followed started the in- 
stant Flight 595 acknowledged its tower 
clearance to commence the takeoff roll. 

The takeoff appeared normal to the tower 
operators. After 1 minute and 13 seconds 
the crew transmitted they were starting a 
left turn. Seven seconds later the crew 
informed the tower of the fire bell on the 
No. 2 engine, that the engine had been shut 
down and the flight was coming back in. 
During the next 25 seconds Midway Tower 
gave landing clearance to the flight for 
runway 31 or any runway it desired to use 
The crew told the tower they would use 
runway 31. Eleven seconds later the flight 
rejected an offer from the tower to call out 
the emergency equipment. 
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Mi er asked Flight 595 if it 
desir« rie localizer approach? or if 
the ted to make it VFR. To this 
questi inswered, “I think we’ll make 
it VFR Forty-five seconds had elapsed 
since ist transmission. Six sec- 
595 acknowledged its 
cleara to land on runway 31L with an 
“OK elapsed time since takeoff 
was t nutes and 47 seconds. Forty- 

I the tower operator trans- 

NO!” which he ex- 
pl in pontaneous exclamation upon 
seeing | t 595 crash into the houses and 
burst into flames. A total time of 3 minutes 
ids had then elapsed. The exact 
time ish was fixed at 0535 as that 
v the Commonwealth Edison 
Com f Chicago recorded the power 
failur ting when Flight 595 hit their 


pow 


onds l | light 


th 


mitt 


and > 


} 


Prior to Crash 


tes prior to the crash the 
Weather Bureau reported the 

is follows: Partial obscura- 
clouds at 600 feet, measured 

ist; visibility 3 miles; light 
smoke; wind west 10 knots; 
dewpoint 38’, and altimeter 
Remarks: 2/10 of sky ob- 
The crew of an_ aircraft 

ff about three minutes prior 
ff reported to Midway Tower 
ute before the accident that 

id clouds west of the airport 
I'wenty minutes after the acci- 
ist was reported at 600 feet 
sibility still 3 miles. This latter 
vas a routine Weather Bureau 
The Weather Bureau 
1 special accident observation 
not notified of the acci- 


#t O5SS5 
were 
605 
to witnesses there was no ice 
1 on anv of the buildings or 
aircraft the ground from the light rain 
that was falling at the time of the accident. 
The total distance Flight 595 traveled 
over t round from the beginning of its 
takeoff roll to the point of impact was about 
eight ute miles. This flightpath was 
ellipt shape and at no time was the 
1ircraft than two miles from the air- 
observers all stated that 
aircraft was never 


being 


port . ind 
thei of the 
louds. 

g to witnesses, including tower 

he aircraft banked in excess of 45 


low frequency compass locator 

at the outer marker of the 

" to runway 31L at Midway, 

al miles on an extended centerline 

pproach end of runway 31L. To 

roach an aircraft should be on 

of that runway at 1,500 feet 

900 feet above the ground) 

ired to start a descent to that 
s it passes over the beacon 
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For Your immediate use 
the 6 most vital assets 


to insure your 


EXECUTIVE 
SUCCESS 


St CCESSFUL exec- 
~ utives will tell you 
this simple fact: 
certain key abilities 
practically allow a 
man to write his own 
paycheck. And one 
doesn't have to be 
born with these 
proven executive 
qualities—they can be self~leveloped to 
a degree you may never have thought pos 
sible—easily, and without long years of 
study. You can help yourself acquire 
them with this specially selected Library 
of practical executive techniques. 

Helps you develop these 6 


The six books com- 
prising this Library 
have been selected 
by successful exec- 
utives as the ones 
most useful in de- 
veloping the six 
qualities of execu- 
tive success. 





success qualities: 

@ Handling People e@ Meaceine 
Yourself @ Speaking For 

fully @ Writing Clearly 

@ Working Efficiently ¢ 
Thinking Straight 





THE 
LIBRARY OF 


PRACTICAL 
EXECUTIVE 
TECHNIQUES 


@ 6 volumes @ 1633 pages 
@ $22.50—payable $4.50 in 10 
days, then $6.00 a month 


Ability by Keyes# You'll find here the best thinking 
The Tech-§ on a variety of important execu- 

nique of Clear _ — like pre 
the best out of your associates, 

a by pate putting your thoughts down clearly 
and forcefully on paper, speaking 
~% Foik Well” with authority in front of people 
Bender ... ond thinking a job through logically, 
The Technique of and getting it done most efficient 
Handlin People ly. All in all, you have a store 
. oe house of information on doing best 

by the Lairds. every iob the successful executive 


(kt os ae aRNNIRBERE must know how to handle 


SAVE $7.65. Bought one at a time, the total 
price of these books would be $30.15. Under 
this special offer, the complete Library is 
available for only $22.50—a cash saving of 
$7.65, And you also have the privilege of 
paying for the books on easy terms, while 
you use them. 


SEE THIS LIBRARY 10 DAYS FREE 


McGraw-Hill Book Co., Dept. AW-10-30 
327 W. 41st St., N. ¥. C. 36 


Send me the Library of Practical Executive Tech 
niques for 10 days’ examination on approval. In 10 
days I will send $4.50 then $6.00 monthly until 
$22.50 is paid. Otherwise I will return books 
postpaid. 

PRINT 

Name 


Library 
contains 
these books: 


Managing Your- 
self by Wright 
. . « The Tech- 
nique of Getting 
Things Done by 
the Lairds Ml 

How to Develop 
Your Thinking 








Address 
ee 
Company 


Position . 
For price and terms = 4 U. S., 
write McGraw-Hill Int'l. N. Y. C. 
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degrees during the left turn to the final ap- 
proach heading. It lost altitude as the turn 
progressed and when it reached an altitude 
described as just above the tops of the trees 
the wings were almost level and the nose 
was raised slightly to a climbing attitude; 
however, the rate of descent continued until 
the aircraft struck the trees and buildings. 
Statements of witnesses along the flightpath 
and within one mile of the impact area in- 
dicated that the engines sounded as if they 
were laboring to keep the aircraft airborne. 

Investigation of the wreckage indicated 
that the left main and nose gear assemblies 
were up but unlocked and the right main 
gear was up and locked. The wing flaps 
were extended symmetrically about 13 
inches or 24 per cent of their full travel, 
and the wing flap control valve and follow 
up mechanism were positioned for flap 
movement toward the “up” position. 

The wing flap control lever was about 
one-eighth of an inch aft of the full forward 
position and bent over 80 degrees toward 
the captain’s seat. It was jammed in that 
position as a result of the impact and ap- 
peared to have been in that position prior 
to impact as there was no indication of the 
lever having been forcibly moved to or from 
the jammed position. The wing flap con 
trol lever, is located on the top, right side 
of the center control stand. There are four 
placarded positions on the quadrant: ““Take- 
off” (60 per cent extension), “Approach” 
(66 per cent extension), “80 per cent” 
(80 per cent extension), and “Landing” 
(100 per cent extension). ‘There are lever- 
position detents at the above-mentioned 
settings except the “Approach” position. 
There is also a detent at the full forward 
(fully retracted) position. The wing flap 
control lever will remain in any selected 
position until moved whether in the detent 
or not. The wing flap control unit allows 
pre-positioning of the flaps and changing 
direction of the flap movement at any time 
without completing the selected cycle. Re- 
traction time for the wing flaps from a 
setting of 60 per cent to fully retracted is 
about 15 seconds provided the landing gear 
is not retracted at the same time. 


Engine Shutdown 
Examination further revealed the No. 2 
engine had been shut down and its pro- 


peller feathered. There was no evidence of 
any inflight fire; however, the fire ex- 
tinguisher had been activated in the No. 2 
engine. The ground fire and impact dam- 
age precluded any testing of the fire warning 
system serving the No. 2 engine. Engines 
Nos. 1, 3, and 4 appeared to be in good 
condition aside from impact damage. There 
was no evidence of structural failure prior 
to impact or any indication that the cargo 
may have shifted. Upon impact, a jet en- 
gine weighing 5,880 pounds was tom di- 
rectly from its tie-down position in the 
cargo compartment and thrown clear of 
the wreckage. 

On January 23, 1960, a test flight in the 
aircraft was conducted by the 
Lockheed Aircraft Corporation at Los 
Angeles, California. Conditions surround- 
ing the fatal flight were simulated as nearly 
as possible. Definite stall warnings were 
apparent to the pilot in all of the test runs 
and recoveries from the stall buffet zone 
could be made with a loss of no more than 
200 feet of altitude. On one of the runs 


same type 


the aircratt was banked up to 42 degrees 
and the airspeed allowed to drop to 108 
knots indicated. A fairly rapid rate of sink 
developed and the aircraft was not yet in 
the stall buffet zone. Not enough power 
was available to keep the aircraft in level 
flight and a loss of several hundred feet was 
necessary to acquire enough airspeed to re- 
cover from this sinking condition. The 
pilot described the aircraft as being on the 
backside of the power curve. 

On this flight the wing flaps were re- 
tracted from 60 per cent to 0 per cent and 
from 80 per cent to 0 percent. Simultane- 
ously with these flap retractions the landing 
gear was retracted from the “down and 
locked”” to the “up and locked’ position. 
The retraction times respectively were as 
follows: flaps: 21 seconds; gear: 19 seconds; 
flaps: 24 seconds; gear: 15 seconds. 


Analysis and Conclusions 


The flight had progressed from New York 
to Chicago in a normal manner. Ground 
handling of the aircraft at Midway Airport 
was properly conducted but difficulty with 
equipment caused a delay in loading of the 
aircraft cargo compartment which, in turn, 
caused the flight to be behind schedule. 
\ll documents and records pertaining to tne 
status of the aircraft were in order and indi- 
cated the aircraft was airworthy and properly 
loaded. 

The crew’s training and proficiency 
records indicate the crew members were 
properly qualified for the flight as planned. 
The company provided ample opportunity 
for them to obtain sufficient rest prior to 
their flight; however, it appears questionable 
that the captain and flight engineer took 
full advantage of this opportunity. 

The aircraft was operating in a_ satisfac- 
tory manner until the fire warning shortly 
after takeoff. The captain had success- 
fully coped with the emergency, and engines 
Nos. 1, 3, and 4 were in good operating 
condition and capable of sustaining the air- 
craft in properly conducted flight. 

The contro] tower operators offered their 
assistance to the flight by giving them clear- 
ance to land on any of the runways and 
offering to have the emergency equipment 
and crew stand by. The flight’s rejection 
of the offer to alert the emergency crews 
indicates they were not extremely concerned 
for their safety and had the situation pretty 
well in hand. It further suggests that the 
crew was certain there was no actual fire in 
the No. 2 engine. 

For the flight to have made a Kedzie 
localizer approach would have necessitated 
their climbing to an altitude which would 
have put them in the overcast and con- 
sumed considerably more time. Their de- 
cision to stay VFR below the clouds was 
reasonable; however, this did make it neces- 
sary for them to fly at an altitude between 
400 and 600 feet above the ground. 

Analysis of weather conditions existing at 
the time of the accident showed that Flight 
595 should not have encountered structural 
icing or significant turbulence during its 
short flight. 

In anticipation of landing, a gear-down, 
flap-extended configuration was established 
on the dowrrwind portion of the traffic pat- 
tern. The wing flaps were at least in the 
takeoff position of 60 per cent and had been 
allowed, presumably, to remain so extended 
since takoff, because less than one minute 
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had elapsed from start of takeoff roll until 
the fire warning, and at that time the cap- 
tain planned to return to land. The track 
over the ground on the “downwind” curved 
toward the runway. When the aircraft was 
positioned to start the turn to final approach 
a sharp turn was needed to avoid overshoot- 
ing the extended centerline of runway 31L. 

The Board believes the captain attempted 
such a turn, and in doing so combined a 
very steep bank with high gross weight and 
three-engine aircraft configuration in such a 
manner that the aircraft entered a regime 
of flight describable as being on the back- 
side of the power curve. More power and 
altitude than was available to him was 
needed to safely recover the aircraft. At 
some point in this turn the captain very 
probably decided to discontinne the land- 
ing approach and attempted a “go-around.” 
Hence, he called for gear up at or near this 
same point, but for an unexplained reason 
the wing flap controls were positioned for 
flap retraction. 

The Board believes an accident such as 
this is a certainty when at low altitude an 
excessive rate of sink is coupled with the 
additional loss of lift caused by the simul- 
taneous retraction of the wing flaps from 
60 to 24 per cent. The flap setting of 24 
per cent was their intransit position as the 
aircraft struck the ground. 


Probable Cause 


The Board determines the probable cause 
of this accident to be the maneuvering of 
the aircraft in a manner that caused it to 
develop an excessive rate of sink while in the 
turn to fina] approach. 

By the Civil Aeronautics Board: 

Aran S. Boyp 
Chairman 

Rosert T. Mureny 
Vice Chairman 

G. JosepH MinettI 
Member 

WHITNEY 
Member 

Chan Gurney, Member, did not take part 
in the adoption of this report. 


GILLILLAND 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident at 0605 November 24, 1959. 
An investigation was immediately initiated 
in accordance with the provisions of Title 
VII of the Federal Aviation Act of 1958. 
A public hearing was ordered by the Board 
and held in the Shoreland Hotel, Chicago, 
Illinois, on January 5 and 6, 1960. 


Flight Personnel 


Captain Claude Wilbert Helwig, age 40, 
was employed by Trans World Airlines on 
September 24, 1945, as a student first 
oficer. On December 2, 1945, he was pro- 
moted to first officer and on September 24, 
1954, promoted to captain. He held a 
valid FAA airline transport pilot certificate 
with rating in the Martin 202/404, Lock- 
heed Constellation, and Douglas DC-4 air- 
craft. He held a single and multi-engine 
land rating and commercial privileges. Cap- 
tain Helwig had a total of 12,467 hours, 
and 1,670 in the Constellation. His latest 
Class I physical examination was completed 
on June 18, 1959. His last proficiency 
checkout was in a Constellation 049 on 


October 16, 1959, and his last line check 
was in the same type aircraft on December 
17, 1958. The date of his last review of 
emergency equipment was June 24, 1959. 
Captain Helwig had been checked out in 
the 1049G model of the Constellation since 
July 3, 1956. 

First Officer Delmas Earl Watters, age 
36, was employed by Trans World Airlines 
as a student first officer on October 27, 
1952; he was promoted to first officer on 
January 19, 1953; and on December 31, 
1958, was promoted to reserve captain. He 
held a valid airline transport pilot certificate 
with ratings in the Lockheed Constellation 
aircraft and had commercial, single-engine 
land and sea, and multi-cngine sea privileges. 
Mr. Watters had a total of 6,285 hours of 
flying, of which 3,919 hours were in the 
Constellation equipment. His last pro 
ficiency check was accomplished on October 
9, 1959, in a flight simulator, mode] 1649A 
His last line check was accomplished on a 
Constellation, model 049, on May 25, 1959. 
Mr. Watters’ last Class I physical examina- 
tion was completed on May 18, 1959. The 
date of his last emergency equipment review 
was October 9, 1959, and he had been 
checked out in the 1049G model of the 
Constellation since August 18, 1955. 

Flight Engineer Aerion Lyman Auge, Jr., 
age 35, was first employed by Trans World 
Airlines as a student flight engineer on May 
4, 1953, and was checked out as flight engi 
neer on September 10, 1953. He held a 
valid airframe and powerplant rating of an 
aircraft mechanic certificate; a flight engi- 
neer certificate; a pilot certificate; and air- 


% 


Vertol 


ara 


GETOL 
Vertol Division of Boeing Co. is wind-tunnel testing a new ground effect takeoff and 
landing (GETOL) model for Army’s Transportation Research Command. In ground effect 
(top photo), air is compressed by the shrouded propellers and discharged through slots in 
the edges of the wings to create an air cushion. In airplane flight (bottom), large airgates 
open to permit discharge of air backward, creating forward thrust. 
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frame and powerplant ground instructor 
certificate. He had 5,100 hours flying time 
in the Constellation as flight engineer. His 
last proficiency check was given on July 10, 
1959; his last checkout in the 1049G 
model of the Constellation was on June 14, 
1955; and the date of his last review of 
emergency equipment was May 22, 1959. 


The Carrier 
Trans World Airlines, Inc., is a Delaware 
vith principal offices in Kansas 
This corporation holds a 
ate of public convenience and 
scheduled and nonscheduled 
| possesses valid air carrier 
rtificates for these operations. 


corporation 
City, Mi 
current 
necessity 
operation 
operating 


The Aircraft 

N 102R was a Lockheed Constellation, 
model | 49H, manufacturer’s number 
1252, and bore a manufacturer’s date of 
June 6, The last base overhaul was 
accomplis} on March 8, 1959, when it 
had a total time of 3,432:08 hours. It was 
powered four Curtiss-Wright 988 turbo 
compound 18EA-3 engines, with Hamilton 
Standard propellers, model +43-H60-331. 
All of t lades were model 6959A-0. 
Engine No. | had 1,298:57 hours and its 
propeller 1 194:31 hours since last over- 
haul. Engine No. 2 had 545:19 hours and 
propeller No. 2 had 1,594:45 hours since 
last overhaul. Engine No. 3 had 153:13 
ts propeller had 1,429:35 hours 
werhaul. Engine No. 4 had 
s and propeller No. 4 had 2:55 
last overhaul. 


hours and 
since 
476:13 h 


hours sin 


* 


Design Tested in Wind Tunnel 
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1a needle in unmanned flighs 


, vent 


got 


NAVIGATION with ‘needle’s eye’ precision 

is achieved by Motorola RDI. Synergistic 
combinations of Radio, Doppler, and Inertial 
sensory data into one integrated system exceed 
the sum of the capabilities of each. Ranging 
hundreds of miles from their ground-anchored 
reference, these R+D, R+I and R+D+I combina- 
tions provide targeting accuracy...immunity 

to interference...resistance to detection. Unique 
combinations of these techniques have 

been proven in applications requiring real-time, 


Military Electronics Division 


All qualified applicants will receive consideration for employ- 
ment without regard for race, creed, color, or national origin 


88 


gerd 
5 > niet ys . 
“equired Motorola syste? 


position-fixing and space vehicle-guidance. These 
Motorola systems originally were designed for 
missile guidance and surveillance drone 
navigation ...they now provide reliable solutions 
to a broad range of problems requiring 
continuous, current, and extremely accurate 
control data never before attained in a dynamic 
environment. Sensory synergism is another 
demonstration of Motorola’s systems ingenuity. 
Classified details of these programs are avail- 
able to those with an established need to know. 


MOTOROLA 


CHICAGO 51, Ililinois, 1450 North Cicero Avenue 
SCOTTSDALE, Arizona, 8201 East Mc Dowell Road 
RIVERSIDE, California, 8330 indiana Avenue 





PRODUCTION BRIEFING 


General Dynamics/Convair has _te- 
ceived an $88,000 Navy contract to 
design and produce matting panels for 
portable landing strips for Marine jet 
fighter planes. Work on the SATS 
(small airfield for tactical support) land- 
ing matting will extend over 20 months, 
with research and development sched- 
uled through January, 1962. 





Lockheed Aircraft Corp.’s Missiles & 
Space Co. will study “interplanetary 
transportation systems” and spacecraft 
orbits under a $65,000 contract from 
National Aeronautics and Space Admin- 
istration’s Marshall Space Flight Center. 
The studies in Lockheed’s scientific 
laboratories at Palo Alto, Calif., will in- 
clude data on times, speed, directions 
and dates for interplanetary missions. 


Douglas Aircraft Co. will produce 
additional hardware for the Nike Her- 
cules anti-aircraft missile under a $1.75- 
million Army contract. 


Polytechnic Institute of Brooklyn, 
N. Y., will study longitudinal and 
tangential modes of instability in liquid 
propellant rocket engines under a $91,- 
565 grant from the Air Force. 


Pratt & Whitney Aircraft division of 
United Aircraft Corp. has successfully 
pressure-tested a high-strength steel 
rocket motor case with demonstrated 
measured stresses up to 311,000 psi. 
The case, made of forged vacuum-te- 
melted H-11 steel, was tested under a 
development program for Navy’s Bu- 
Weps. 


Raytheon Co. Lexington, Mass., has 
received contracts totaling almost $9.5 
million from the Boston Ordnance Dis- 
trict for engineering and_ technical 
services on the Army's Hawk missile. 


Underseas Cable Corp. has won a 
$5-million Air Force contract to extend 
the Atlantic Missile Range underwater 
cable 700 mi. from Grand Turk to 
Puerto Rico. 


Ford Motor Co.’s Aeronutronic Divi- 
sion has received an $8-million contract 
to continue development of the Army’s 
Shillelagh surface-to-surface missile for 
close-in troop support. 


Evaluation of the RP-76 target made 
by Northrop Corp.’s Radioplane Divi- 
sion for use with air-to-air and surface- 
to-air missile systems has been com- 
pleted for the U.S. Navy. The targets 
were tested while flying at altitudes of 
40,000 ft. and speeds exceeding Mach 
0.9 over the Pacific Ocean about 50 mi. 


from Pt. Mugu. 





For the aviation industry 


another new from Binks 


New compact 


PUMP 


for airless 


spray painting . 


EXCLUSIVE! 
now spray direct 


from original 
55-gal. containers 


This new Binks Model 41-8881 
compact pump mounts directly into 
the bung of original 55-gallon con- 
tainers . . . eliminates the cost of 
transferring material to another 
container before spraying. 


The pump is designed for single gun 
airless spraying of protective and 
decorative coatings. All parts— 
which come in contact with the 
fluid being sprayed—are made of 
non-corrosive stainless steel. Parts 
subject to wear are of a special, 
hardened stainless steel. 


Binks airless spraying gives you the 
speed and coverage of spray paint- 
ing with minimum overspray— 
paint goes where you want it... 
not into the air. Drift is greatly 
reduced, making this equipment 
ideal for use indoors or out. Result: 
savings in time and materials. 


| 


Bulletin A41-24 tells all 

. Ask your Binks 
distributor for a copy. 
He also can give you 
complete information on 
Binks pumps : 
best suited to your 
operation. Or, write to 
the address below. 


Ask about our spray painting school. Open to all... NO TUITION... covers all phases. 





Binks Manufacturing Company 3138 Carroll Avenue, Chicago 12, Ill. 
SEE YOUR CLASSIFIED GER DIRECTORY 


1344 


REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + 


Binks ) Everything for spray painting 
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BASIC TEST FOR MEDIA SELECTION 


Without a doubt, you will find 
AVIATION WEEK and Space 
Technology’s ANNUAL BUYERS’ 
GUIDE ISSUE the most widely 
used reference edition. 


It is the only BUYERS’ GUIDE 

covering all segments of the vast, 

Ask anyone technologically complex aerospace 
3 industry. It contains over 50,000 

manufacturers’ product listings in 

1,800 product categories. Major 

categories include: Aircraft, Avi- 

anyone onics, Space Vehicles and Missiles, 
Support Equipment and Activities, 

and Airport and Airline Equipment. 


. e ADVERTISER BENEFITS 
you re trying - Advertisers’ product listings 
in Bold Face Type 
Year long ad life 
Multiple exposure of 
os advertising 

to sell ln the Reader Service Inquiry Cards 
Manufacturers’ Indexes (by 
product and by manufacturer) 

- Advertisers’ Indexes (by 


aerospace market,  wcsictse 


yy advertiser) 


If 1 sell products, services, or 
materials to the aerospace industry, 


what your advertising message belongs 
in the SEVENTH ANNUAL 
BUYERS’ GUIDE ISSUE — along 


with your company’s product list- 
ings. 


BUYERS’ GUIDE 


PUBLISHED: MID-DECEMBER 
he uses most. 


Aviation Week 


od Space Technology 


A McGraw-Hill Publication, 330 West 42nd St., New York 36, N.Y 


Photo Courtesy of: REPUBLIC AVIATION @: @® 





Stronger, 
lighter 
with 


HEXCEL HONEYCOMB 


@e-~-- LX propucrs Inc 


Stronger, lightweight materials for industry 


2332 Fourth Street, Berkeley 10, California 
Old Post Road, Havre de Grace, Maryland 
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FINANCIAL 
New Offerings 


Stockholders of Laboratory for Elec- 
tronics, Inc., and Tracerlab, Inc., will 
vote on a proposed merger of Tracer- 
lab into LFE at separate meetings Sept. 
19. Record date for stockholders eligi- 
ble to vote was Aug. 11. On that date, 
Tracerlab had 725,788 shares of com- 
mon stock outstanding and LFE had 
1,136,636 common shares outstanding. 
Under the proposed merger, each 44% 
shares of Tracerlab common will be con- 
verted into one share of LFE common. 
Proposal also calls for Tracerlab to retain 
its name and continue operation in its 
present locations as a group of LFE 
divisions and _ subsidiaries. Tracerlab 
produces scientific and industrial instru- 
ments and equipment for utilization 
detection and measurement of radio- 
activity, processes radioisotopes and 
carries on research and service activities 
in nuclear physics and chemistry. LFE 
produces airborne navigation and radar 
systems, microwave test instruments and 
data storage and display equipment. 
Tracerlab’s principal offices, laboratories 
and manufacturing facilities are located 
at its branch in Waltham, Mass. LFE 
headquarters are in Boston. 





Orbit Instrument Corp., Syosset, 
N.Y., engaged in the development and 
production of miniature precision elec- 
tromechanical components. Offering is 
100,000 capital shares at $4 per share. 
Proceeds will be used for new and ex- 
panded engineering, testing and labora- 
tory facilities; new product development 
and production and sales promotion; 
expansion of business in Italy; retire- 
ment of indebtedness. 


FMC Corp., San Jose, Calif., engaged 
in the manufacture of diversified prod- 
ucts including missile ground handling 
equipment and air transportable vehi- 
cles. Offering is $30,000,000 of con- 
vertible subordinated debentures, due 
1981. Proceeds will be used for pay- 
ment of 24% sinking fund debentures, 
due 1962; modernization and expansion 
of facilities; additional investment in 
new and existing lines of machinery for 
leasing in the U.S. and abroad. 


Nuclear Corporation of America, 
Phoenix, Ariz., manufacturer of radia- 
tion monitoring instruments, material 
and density gages, and radiation systems 
for the government, and high power 
and special purpose vacuum tubes, 
and semiconductor devices. Offering 
is 536,280 capital shares by United In- 
dustrial Corp., and $2,087,800 of 54% 


convertible subordinated debentures, 
due 1976, for subscription by capital 
stockholders at the rate of $100 of 
debentures for each 300 shares held. 
Proceeds from the debenture sale will 
be used in part to retire bank loans of 
$600,000; a $357,520 note payable to 
the selling stockholders; a $229,166.67 
note payable by U. S. Semiconductor 
Products, Inc. (a subsidiary recently 
acquired from United Industrial) to 
United Industrial. The company has 
outstanding 6,263,518 capital shares, of 
which the Martin Co. owns 21.4%. 


Financial Briefs 


Aerojet-General consolidated _ sales 
for the nine months ended Aug. 31 
totaled $348,458,624 and earnings for 
the same period were $8,835,148. This 
compares with nine-month 1960 con- 
solidated sales of $308,375,504 and 
earnings of $6,757,803. 


Collins Radio Co. has reported earn- 
ings of $3,075,000, or $1.39 per share, 
including a special credit of 0.24 cents 
per share, for Fiscal 1961. Sales of 
$215 million for the year, ended July 
31, are noted by the firm, which adds 
that this represents a 13% increase over 
the previous year and a new high in its 
history. Reduced earnings are attrib- 


uted to cost of new product develop- 
ment and heavy pre-production and 


are also attributed to start-up costs on 
new products. 


Airtek Dynamics, Inc., of Compton, 
Calif., reported net income of $58,719 
on sales of $2,092,432 during first of 
half of 1961, equal to 16 cents per 
share on 373,947 common shares out- 
standing. During the same period last 
year, sales were $1,220,455 and the 
company sustained a net loss of $149,- 
473. Company is producing precision- 
machined components, pressure vessels 
and tankage for missile and satellite 
programs and has completed first phase 
of research and development of new 
design criteria for solid rocket motor 
cases. 


Directors of Aeroquip Corp. of Jack- 
son, Mich., voted a 2% extra dividend 
equivalent to 61 cents, payable Sept. 30 
to stockholders of record Sept. 5. Cash 
payments will be made in lieu of frac- 
tional shares. Extra dividend of 4% 
was paid on common stock for Fiscal 
1960. 


Atlantic Research Corp. of Alexandria, 
Va., reported new highs in sales of $9,- 
039,071 and earnings of $606,036 for 
first half of 1961. Per share earnings 
for January-June 1961 were 34 cents as 
opposed to 21 cents per share for the 
same 1960 period. 
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AVIATION ELECTRONICS 
SALES ENGINEER 


TIMMINS AVIATION LIMITED, engaged 
in the repair and overhaul and modifi- 
cation of commercial, business and 
military aircraft, specializing in the 
engineering and installation of air- 
borne electronic equipment, requires 
highest calibre electronics sales engi- 
neering representation: 


The man we seek should have: 


Electronic engineering qualifications 
and thorough knowledge of current 
aviation electronic systems and 
equipment. 

Sales experience and the ability to 
implement and sustain a successful 
sales promotional programme, deal- 
ing with Canadian and U.S. oper- 
ators of business and commercial 


aircraft. 


Reply in confidence to General Sales Monager. 


TIMMINS _ 


AVIATION LIMITED 
MONTREAL INTERNATIONAL AIRPORT 
DORVAL QUE. 





ADDRESS BOX NO. REPLIES TO: Bor No. 
Claasified Adv. Div. of this publication 
Send to office nearest you 
NEW YORK 36: P. 0. Bor 12 
CHICAGO 11: 645 N. Michigan Ave. 
SAN FRANCISCO 11; 255 California St. 





POSITIONS VACANT 


Wanted—ATR Pilot and Co-Pilot Mechanic, 
both with considerable Super 18 experience. 
Co-Pilot must have Commercial, MEL, in- 
strument, A&P. Contact Aviation Division, 
Post Office Box 1348, Kansas City 41, Mis- 
souri. 


POSITIONS WANTED 


Noted Industrial Scientist, M.S.; Ph.D.; Sc.D. 
desires analytical and consulting work in 
missile, jets and aero-space fields. Pw- 
7456, Aviation Week. 


Corporation Pilot: Desires position with 
company seeking a Pilot with mature judg- 
ment based on 16,000 hours and extensive 
experience in the efficient operation of cor- 
poration aircraft. ATR, DC-4, DC-3, Lock- 
heed 18, and A&E Ratings. Reply: PW-7696, 
Aviation Week. 


Helicopter Team. Pilot and Mechanic own 
and operate four place Sikorsky, will lease 
out on charter-hourly or contract  basis- 
domestic or foreign. PW-7687, Aviation 
Week. 


rating. 9,000 hrs. command. 6,000 on DC3. 
Inst. fit. instr. Licensed Aircraft & Eng. 
Mech. Age 34, married, sober, best ref. Will 
relocate. Interested in light or heavy twin 
operation with progressive company. PO 
Box 113, Ridgewood, N. J. Phone GI 4-2192, 


EMPLOYMENT OPPORTUNITIES 








IN ALL INTERESTS OF AVIATION 


If You‘re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 














“SUCCESS STORIES” 


. on the manifold accom- 


plishments of THIOKOL's able scientific and engineering groups bear 
such thrilling ‘‘western” titles as Apache, Cherokee and Cajun. Actually, 
these are just a few of the meaningful names we toss around our 
Chemical and Propellant laboratories . . . for we take considerable 
pride, too, in our contributions to such scouts of the skyways as 
Dyna Soar, Titan ||, Subroc, Mercury, Pershing and Nike Zeus. 

These are but the outward manifestations of our accomplishments... 
of our plans for the future .. . YOUR FUTURE with us in such 
important development positions as: 


Engineers... Statisticians 
Physicists... Technical Writers 


Our needs are for people at all levels, even for people experienced in 
other fields, but with ability to take their own background and the 
principles involved and interpret them in a manner which would qualify 
them as: 

M@ MECHANICAL or AERONAUTICAL ENGINEERS: experienced in one of 
the following: aircraft or rocket components design on, stress analysis, 
materials selection and gas dynamics 

M@ DESIGN ENGINEERS: with experience in desig 
ponents and test equipment 

@ STRESS ANALYSTS: competent in specific 
mental analysis as related to airframes, pressure ves 
five years’ experience desired 

M@ TEST ENGINEERS: able to design tests to meet tives as well as spe- 
cify the equipment and material to be used for complete proving of rockets and 
components, including recording and interpretation of static and environmental 
testing. This includes such areas as vibration, shock ar perature control. 

@ SPECIALISTS: with higher than average, prover 1 of accomplishment in 
heat transfer, gas dynamics, combustion theory photoelasticity, visco- 
elasticity and numerical analysis 

@ INSTRUMENTATION ENGINEERS: with pr 
aralog data acquisition systems and related equipment 
@ SCIENTIFIC PROGRAMMER: with B.S. or advanced degree in Mathematics, 
Engineering, or Physics; position requires minimum of 18 months’ experience in 
programming on digital computers. We will train qualified applicant for IBM 7070 
and 1401 System 

@ QUALITY CONTROL and RELIABILITY ENGINEERS: responsible for 
design review, failure analysis, reliability improvement, coordination with Quality 
Control and program reports in support of the reliability function for rocket engine 
design, development and production. From three (3) to eight (8) years’ Quality Con- 
trol or design experience in aircraft, missile or allied field essential. 
TECHNICAL WRITERS: must be quick and ab assimilate test reports 
and testing proposal operations. 


YOU...and YOUR FAMILY 


... will be interested in these facts: (1) there is ample real estate for 
lease, rent or purchase in the area; (2) there are no educational prob- 
lems, our system is tops and the University of Delaware is only 15 
minutes by car; (3) Washington, Baltimore and Philadelphia cultural 
environment within 114 hours travel time by car; (4) shore and moun- 
tain resorts galore; (5) ‘‘crabbing’’ and fishing in salt or fresh water; 
(6) mild winters, at the head of Chesapeake Bay 


AN EQUAL OPPORTUNITY EMPLOYER 


Start Your Own SUCCESS STORY ... NOW! 
Send Résumé to WALTON JONES, Personnel Director 


VAcoko€ cienica Corp. 


ELKTON, MARYLAND 


f aircraft or rocket com- 


problems and experi- 
i allied areas. Two to 


ackground in digital and 
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asso SEARCHLIGHT SECTION povernsnc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 
: : oot $2.70 a line, minimum 3 lines. To figure advance payment count 5 
The advertising rate is $31.00 per inch for all advertising appearing on cae wale te & Oie 


other than on contract basis. Contract rates on request. 
PROPOSALS, $2.70 a line an insertion. 


AN ADVERTISING INCH is measured 7% inch vertically on one column, 
BOX NUMBERS count as one line additional in undisplayed ads. 


3 columns—30 inches—to a page. 
Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 


SEARCHLIGHT 


Send NEW Ads or Inquiries to Classified Adv. 











FOR SALE WE WILL SPEND 
| EACH THIRTY DAYS 


DOVE, excellent condition, Integrated 
Flight System, autopilot, maximum | | $575 00000 
? 


radio. 
er i for clean airplanes 


LEARSTAR, excellent condition, spotless F 
interior, Integrated Flight System, auto- Falephone for Cush Sid 
BOB CARR—JACK WALL 


Equipment 
° . . eS ig 
ene i «cai $225,000 JACK ADAMS Locating Service 
For full description write or call: || Jack Adams Aircraft Sales, Inc. 


| Area Code 601 EX-1-4436 No Cost or Obligation 
a TWINKLETOWN AIRPORT 9 
LEAR, INCORPORATED BOX 121 WALLS, MISS. Tite soveien te abil ot 
3171 So. Bundy Dr., Santa Monica, Calif.— helping vou. the reader of 
EXmont' 1-7271, Ext. 217 {DDRESS BOX NO. REPLIES TO: Bow No. “SEARCHLIGHT” to lo- 
or Classified Adv. Div. of this publication . 
i : cate Surplus new and used 


Send to office nearest you 


W. SCOTT CHAPMAN NEW YORK 36: P. 0. Bor 12 pe ° 
CHICAGO 11° 615 N. Michigan Ave. aviation equipment and 


bie =a np PsP . } SAN FRANCISCO 11: 255 California St. components not currently 

onia Ave., N.W. Grand Rapids 2, | | d tised. (This s i is 

lege, ‘ BUSINESS OPPORTUNITY advertised, 18 SCFVICE IE 
Mich.—GLendale 1-1542 for USER-BUYERS only). 


| Young Graduate Technician, 6 years experi- 
ence, will invest $10,000 in manufactur- | How to use: Check the deal- 


AUTO-TRACK & TELEMETRY ANTENNA PEDESTALS : : 

DA ing, supply or maintenance establishment. 

Avie é Den Eastern area. BO-7536, Aviation Week. | er ads to see if what you 
N/APQ-358 PRECISION | ° 

MORE want is not currently ad- 


\OZENS M : 
ATT HIGH POWER PULSERS. FOR SALE : 
MICHARGEST RADAR STOCK IN USA ee “ a vertised. If not, send us the 
-SA. Two crew. Cargo doors and floor. . : : 
550 Fitth Ase. Suen vor mani oe Extra bony Rang poss g airline seats and | specifications of the equip- 


IMMEDIAT tables, lley, etc. N si . New C. f y 
ULE LRM AEM | A. on’ delivery. Available now. Apply FS- ment wanted on the coupon 
below, or on your own com- 


6784, Aviation Week. 
C47B/DC 3 eee gg Dove—Low = 4 | pany letterhead to: 
- ame—‘‘O"’ time. SMOH ines—< s ° ° 
- omy sew interior and exterior. F8- Searchlight Equipment 


completed—new interior and exterior 
FOR LEASE OR SALE 7566, Aviation Week. L ti S . 
Carge/ Pans. Gone. bay ga TSO 400 hours. ocating service 
urns Seats, Airline re. 1960 Beech “Super G18S""—de-lux executive 
Other Aircraft available, also interested in pur- alb-eedthes salar eadtened, 6 or 6 nentingd c/o AVIATION WEEK 


shasing ether transports. config 600 hou total time-full ARC IFR 
ci z. > ours ota 1 e- 
BOREAS CORPORATION ae aun. Cle tanks ea maaan’ malenn. P. O. Box 12, N. Y. 36, N. Y. 
sen 


50 Broad Street New York 4, N. Y. Excellent condition. FS-7567, Aviation . ‘ 
Week. Your requirements will be 

brought promptly to the at- 

tention of the equipment 


WHERE Your Inquiries to | dealers advertising in this 


section. You will receive re- 


TO BUY Advertisers Will plies directly from them. 


















































Have Special Value Ml Searchlight Equipment Locating Service 
c/o AVIATION WEEK 


certified atreragt gualily —for you—-the advertiser—and P. ©. Box 12, N. Y. 36, N. Y. 
the publisher, if you mention Please help us locate the following equip- 














ment components. 


INTERNAL — EXTERNAL this publication. Advertisers value 
mw HIGH TEMPERATURE BOLTS highly this evidence of the pub- 


. -- 1300° to 1800° Applications lication you read. Satisfied ad- 

Mercury internal and external wrench. vertisers enable the publisher 
+ manu. 

to secure more advertisers and 


from a rs . 
materials available also. a aay | —more advertisers mean more 
Write for Catalog 286. : ¢ 

AN—N.A.S.—M.S. and 6-digit hardware. information on more products or 

Mercury air parts co., inc. better service—more value—to 
9310 West Jefferson Givd., Culver City, Calif. 

Telephone—UPton 0-5923—Teletype—CVR CY 4138 YOU. 

TOUGH SPECIALS 10 DAY DELIVERY 
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Emerging now from three years’ 
intensive effort at International 
Electric is a computer-based 
communication system that 
equals the state-of-the-art. This 
system was made possible by 
our systems management capa- 
bility, which includes the design, 
development, production moni- 
toring and installation of ad- 
vanced electronic systems. Our 
continuing progress will be 
determined by our ability to 
advance the state-of-the-art in 
our design and development of 
future systems. 


This requires the application of 
creativity and technical experi- 
ence by engineers, mathemati- 
cians and physicists. To our 
recently organized Development 
Division we seek to add Develop- 
ment Specialists with at least 
association with large 
They will evolve re- 
ts for systems users, 
working in such areas as air 
traffic control, ASW, satellite 
control and command and con- 
trol systems, and in such proj- 
ects as information retrieval, 
man/machine communications 
and advanced computer utiliza- 
tion. 

Digital Equipment Engineers 
are needed to translate systems 
requirements into system hard- 
ware. We seek E.E.’s with at 
least five years’ experience to 
work in such areas as logical 
design; core, drum and tape 
mem s; peripheral equipment; 
and large-scale switching center 
techniques. 


six years’ 
projects 
quiremen 


If you have the experience and 
interest in either of these pro- 
grams, and wish to associate 
yourself with the professional 
challenges offered by them, 
please send resume to Manager 
of Technical Staffing, Dept. AW. 








LETTERS 





Engineer Lag 


God bless Admiral Hayward and Robert 
Hotz! We figured a while back, conserva- 
tively, that the U.S. is spotting the USSR 
15,000 engineers every year in this “bitter 
battle of baloney.” 

J. R. Tracey, Head 
Technical Publications Group 
Hughes Aircraft Co. 
Fullerton, Calif. 


As a preliminary design engineer inti- 
mately concerned with bringing new busi 
ness to my company I must take strong 
exception to some of your remarks in the 
Oct. 9 issue. To suggest that the recent 
VTOL Tri-Service competition was limited 
to brochuremanship shows your lack of un- 
derstanding of the facts. 

Without going into the detail, our pro 
posal represented a monumental effort of 
analytical, wind tunnel, and design work by 
a truly dedicated team of our most experi- 
enced engineers. People worked tirelessly 
without a break from the time the specifi- 
cation arrived until the Monday after Easter 
Sunday at which time some 600 pounds of 
technical substantiation was dispatched 
simultaneously to NASA, the Navy, the 
Amy and the Air Force. 

There was not one claim in our pro 
posal that was not backed by analysis, wind 
tunnel results, design study or actual mock 
up details. The IBM machines ran almost 
continually generating that information so 
desperately needed to “put money where 
our mouth was.” 

\s far as an actual brochure goes, that’s 
a requirement to let the busy high ranking 
officers get a quick look at what’s going on 
without having to wade through reams of 
technical data. 

No company can prepare a first class pro- 
posal without having done years of back 
ground research. It seems to me that the 
technical evaluators can tell who is exag 
gerating, and who is not. One of the real 
problems is that very often political con 
siderations outweigh the technical decisions 
and an inferior design may be selected so 
that some company in a depressed area 
may continue to provide the residents with 
adequate employment. 

In summary, I might say that it is too 
bad that you personally, could not have 
been permitted to see our proposal effort. 
Actually you probably wouldn’t have under- 
stood the technical details and would have 
asked for a brochure (with pictures) to look 
at. Donatp B. TERRANA 

Oakdale, New York 


Shorted Shortline 


Under Shortlines column in the Oct. 9 
issue of AviaTION WEEK (p. 48), it would 
have been appreciated if you had men 
tioned that we were the contractors to the 
program for the actual operation of the 
DC-6A/B equipment. This covers both 
flight crews and maintenance technicians 

Grove Wesster, Vice President 
Purdue Aeronautics Corp. 
Lafayette, Ind. 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but name; 
of writers will be withheld on request. 


Ice Removal 


The CAB Accident Investigation Report 
in two parts, (AW Sept. 11, p. 105, and 
Sept. 18, p. 93), determined that probable 
cause of the accident was the failure of the 
anti-icing and de-icing systems to prevent 
and remove carburetor ice under the atmos- 
pheric conditions encountered. | have 
this question, “Why didn’t CAB take this 
opportunity to mention an emergency pro- 
cedure for removing carburetor ice?” 

There are an Air Force Tech Order and 
Army TM (2R-1-13-L) which give an 
emergency procedure for removing car- 
buretor ice. The emergency portion of the 
Army TM is as follows 

“Under extreme icing conditions, the 
formation of ice may be so rapid and the 
loss of power so abrupt, that prompt use 
of carburetor air ‘heater and alcohol anti- 
icing equipment is necessary to prevent 
total loss of power. If such severe ice 
formation is indicated, full heat will be 


applied and throttle will be opened wide 


If this does not prove adequate (and it 
evidently did not in the case of N-37500), 
and it is impossible to generate sufficient 
heat to clear the induction system of the 
ice, the carburetor heat control will be 
placed in full cold position and the mixture 
will be leaned until ‘backfiring occurs, which 
will loosen, ‘break up, and melt, or blow 
clear the ice in the intake passages. 

“Warning: This is a dangerous procedure 
and will not be used except as a last resort 
and then only with the carburetor heater in 
cold position (to avoid damage to heater 
valves . 

“It is necessary to be prepared to immedi- 
ately reduce throttle opening and richen the 
mixture when power is regained.” 

Could this last resort emergency procedure 
have saved N-37500? If the answer is yes, 
CAB should have pointed this procedure 
out to help prevent such accidents in the 
future 

I have known many pilots who did 
not know of this emergency procedure for 
removal of carburetor ice. I feel you would 
be doing a good deed to print this procedure 
for emergency only 

Also, the aircraft struck the ground in- 
verted in a steep attitude. No mention of 
the importance of attitude control of aircraft 
under emergency conditions in weather. This 
can’t be over emphasized 

The emergency ice removal procedure 
would be the only answer in the case of 
malfunction of the carburetor heat control 

broken, jammed, etc.), especially in the 
case of single engine L-20 Beavers 
Donatp A. SMITH 
Capt., Corps of Engineers 
U.S. Army 
Fort Belvoir, Va. 


Pilot’s Lament 


I have been either a purchaser or sub- 
scriber to AviaTION Week for over five years 
and I firmly believe that your publication 
sets the pace throughout the aviation in- 
dustry for honesty, integrity and presenting 
both sides of a story, as well as an in 
dividual’s point of view. 

It is with the most sincerity that I bone 
up enough courage to tell you a few facts 
that I feel should be passed along to the 
voung fliers throughout this great country, 
who are making many sacrifices today to 
become professional aviators tomorrow. 

Three young men, a close friend, a relative 
and myself, began nine years ago to work 
toward the private license, flying in aircraft 
and grass fields compatible with this level 
of instruction. We wound up many years 
later having owned five aircraft, three of 
which we rebuilt from government surplus. 
We did the many, many requirements for 
private, commercial, SEL, MEL, instrument 
and A&E ratings, praying much of the time 
that the termites continue to hold hands for 
just a few more badly needed hours. It 
goes without saying that we spent many 
dollars; borrowed many more dollars and 
left our wives airport widows. 

\s a result of these years, the trio went 
to work in aviation; one with a feeder airline 
in the South, the second with a flying serv- 
ice, and the third gained a position with a 
major airline. However, first came a cut- 
back, second a recession caused a discontinu- 
ance of the flight service, and third, financial 
problems concluded in a merger. 

All three of us now find ourselves in other 
fields of employment, far from the cockpit 
of an airplane and, I must say, it turns my 
stomach to think of the sweat, money, some 
odd 8,000 total flight hours of experience 
and 21 man-years of experience that are now 
being wasted. 

I have a 6% year old son who already 
wants to be a pilot. And I ask you, how can 
I honestly direct or encourage interest in 
such a profession when throughout the in- 
dustry the cruise speeds are forever being 
increased and crew utility is being crucified 
to a point where the professional pilot of 
today will probably be doing Mach 2 in the 
poor house tomorrow, that is if he lives 
through the airways systems that I remember 
were inadequate in many ways at 260-kt. 
airspeed. 

It appears to me that the pilot of aircraft 
today would do much better to tie a fuse 
to his empennage and point himself at the 
moon, as this course seems to be the major 
interest of today. It both amazes and 
saddens me to think of how quickly the 
needle-ball and airspeed manipulators have 
been forgotten. 

I hope you can find space to publish this 
account, because somebody should tell all 
these would-be airmen what they are up 
against, as I can remember well the shoes 
this boy of mine did without so I could 
“build time” for that magnificent commer- 
cial pilot level. So I say in all sincerity: 
Who's kidding who about a pilot’s future 
in aviation? 

Joun C. Noone 
Palmyra, N. J. 
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SIZE 8 & 10 INTEGRAL 
GEARHEAD MOTORS 


*Will sustain 20 in-oz torque load for 1,000 hours operation 
and 100 in-oz momentary overload at the maximum ratios, 


CPPC one-piece gearhead housing eliminates sep og < 

arate gear plates and fastening posts, improves . , 
and maintains accuracy through exact alignment rt a are select- 
of gear clusters, assures smoother operation and . - -_ ts enclosed in 
; ; ae f the sa r housing 
more expedient inspection and se g ousing 
Toa 
PERFORMANCE CHARACTERISTICS 


SIZE 8 INTEGRA MOTOR 


ERV 


Clifton Precision, pioneers in neteslgaeaaal ' 
duces the finest in gearhead design—cage-type, one 
twig machine om» sl ck of mt In tee ui, ec 


precision Clansts \t ond Il! hardaned-steal g 
journaled at both ends in ABEC class 5 t gs, mi 
~ and backlash, maximize torque load capacity, 
cain ee ee 


i" ‘Write fr our free pamphet which gives d 


The following CPPC 


istics of which can 0 
Components catalog 
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AMH-8 1 ALC 


CURRENT 


Superiority of insula 


tion in CPPC motors 
is illustrated by ac 
tualcomparative 
curves shown at the 


right 


CLIFTON PRECISION PRODUCTS CO.,INC. 


CuLcIiherTron HEIGHTS, PENNSYLVANIA 


ACH .8 1 AMH-8 
ACH -8 4 ALC-8 


ectrical character 
t CPPC Rotary 
gearheads 
SIZE 10 
1 ALH-10 
4 ALH-10 


EAKAGE 
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100,000 hours “in the field." Latest development in Avco/Lycoming’s now- 
famous T53 gas turbine series: a modern 1,100 shp engine for use in helicopters, 
turboprop airplanes, VTOL/STOL aircraft, boats, trucks, and other industrial applications. 
An advanced version of the engines which have operated more than 100,000 hours in 
U.S. Army and Air Force aircraft throughout the free world, this new T53 has proven 
multi-fuel capability. Like its famous predecessors, it is designed to be rugged, easy 
to maintain, and capable of ‘‘living’’ with troops in the field under the most adverse 


operation conditions. 


Aveo 


AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 
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